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Suitable for all pressures up to 
400 Ib/in? 842°F without change of 
valve or seat. 


© Small size, light weight. 

© Easy to install, easy to maintain. 
© Stainless Steel. 

© Only one moving part—the valve. 


© Internal parts can be renewed with- 
out removal of Trap from line. 


Write for descriptive leaflet No. 626 com 


OF GREAT DOVER ST - LONDON SE! 


Meee iu 











Works: LONDON - BRADFORD - DUMBARTON - HILLINGTON 





SEMI-ROTARY HYDRAULIC 
SLAVE UNIT MAKES 
THINGS... 


OVER A WIDE 
FIELD OF APPLICATIONS 


HESE double-acting units give semi-rotary motion up to 300 for single vane and 
i pe to 120° for double vane units with torques ranging from |,270 to 1,100,000 Ib. in. 
at 1,000 p.s.i. Autoloc mechanical locking can be incorporated and shafts may 
project at either or both ends. Units can be arranged for foot or flange mounting. 
Normal maximum operating speed is 2 radians per second. 
They have wide application in any field in which oscillatory angular motion is required 
and are particularly appropriate for the operation of plug valves, vanes, doors, stirring 
or agitating equipment, sand slingers, etc. 
This is just one group of a wide range of Lockheed hydraulic units of which full details 
will be sent on request. Lockheed engineers are always ready to advise upon the use of 
units, devise schemes of hydraulic operation and control and install complete hydraulic 
systems. 


LOCKHEED PRECISION PRODUCTS LIMITED 


INDUSTRIAL HYDRAULICS DIVISION 
SHAW ROAD, SPEKE, LIVERPOOL 24 Telephone: HUNTS CROSS 212! Telex: 62394 


Lockheed 


REGD TRADE MARK 


INDUSTRIAL HYDRAULICS 


OR INDIVIDUAL UNITS < 








S COMPLETE INSTALLATIONS 








THERE ARE INDUSTRIAL HYDRAULICS SALES ENGINEERS AT YOUR SERVICE ALSO AT 
Brock House, Langham Screet, London, W./ Tachbrook Road, Leamington Spa 


Lenghom 252 Leamington 2706 Central 0291 


144 St. Vincent Street, Glasgow, C.? 


This flange-mounted 
semi-rotary slave 
lends itself to many 
uses, including 
operating stirrers 
for liquid and 
semi-liquid products, 
and actuating plug 
or butterfly valves, 
where the unit can 
be flange-mounted 
directly on the 

valve body: many other 
such applications 


are easily arranged. 


ONE OF THE 
o AUTOMOTIVE 
« PRODUCTS 

GROUP 
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Atomic Power Stations 


Permutit have now obtained contracts for supply- CALDER HALL A 
ing “Deminrolit” plant to six Atomic Power 

Stations. This follows the successful installation of CALDER HALL B 
“ Deminrolit” plant for providing feed water for 

heat exchangers at the world’s first Atomic Power CHAPELCROSS 
Station at Calder Hall. ‘“ Deminrolit” plant is but 
one of a complete range of plants designed and 
manufactured by Permutit to provide perfect feed HINKLEY POINT 
water for heat exchangers and boilers of ALL 

types and pressures. HUNTERSTON 


BRADWELL 


THE PERMUTIT COMPANY LIMITED 
Dept. T.H.348, Permutit House, Gunnersbury Avenue, London, W.4. Tel : CHIswick 6431 
SUBSIDIARY COMPANIES 


THE PERMUTIT COMPANY OF AUSTRALIA PTY. LIMITED THE PERMUTIT COMPANY OF SOUTH AFRICA (PTY.) LTD. 
567-573 Pacific Highway, Sydney, N.S.W ™ P.O. Box 6937, Johannesburg 


1ON EXCHANGE (CANADA) LTD. 33 Price Street, Toronto S, Ontario. 





So simple! 


So surely SIMPLIFIX 
the foolproof 
coupling! 


Serre ix 


Simplifix couplings form a perfect joint on almost 

any kind of tubing including those with very thin walls. 

All that is required is tightening with a spanner— 

no special work is required on the tube and the anti-friction 
washer prevents the tube twisting when the nut is tightened. 
Simplifix couplings are suitable for all pipe line systems up 

to 2” o.d. In a wide range of interchangeable standard fittings. 
Non standard fittings of all kinds can also be made to order 
Write for further information and fully illustrated catalogue. 


SIMPLIFIX COUPLINGS LIMITED - HARGRAVE ROAD 
SIMPLIFIX MAIDENHEAD - BERKS - TELEPHONE : MAIDENHEAD 5100 
4 member of the 


ALENCO Group of companie 
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FLUIDRIVE ENGINEERING CO. LTD. 
FLUIDRIVE WORKS * WORTON ROAD + ISLEWORTH + MIDDX. 
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FITTINGS, 
VALVES, 


PIPE FITTERS’ 
TOOLS, 


FABRICATED 
PIPES, 


HANDRAILS, etc. 








LONDON: 90-96 Union Street, Southwark, S.E.I...... 
"Phone: Waterloo 708! 


MANCHESTER: Poplar Works, Poplar Street, Viaduct 
Street, Manchester, II. *Phone: East 2458-9 


GLASGOW: 48 York Street, Glasgow, C.l........ 
"Phone: Central 1053-4 





AT SIT 


clean to cut and sweep 
away—no mess to stick to 
boots. It comes in light, 
non returnable cartons 
which make handy off-cut 
bins—there’s no waste 
with Caposite. 





INSULATION 








‘efficient, economical’ 


Caposite insulation has high thermal efficiency due to its 
being made from unique long fibred amosite asbestos from 
the company’s own mines. These long fibres give 

: Caposite great mechanical strength, enable it to be preformed 
in large sizes, and to be applied as a single layer. 


amosite asbestos preformed insulation 


THE CAPE ASBESTOS COMPANY LTD 


Capt 114 & 116 PARK STREET, LONDON W.!. GROsvenor 6022 
GLASGOW: Hobden Street, Petershill Road, Glasgow N.1. Springburn 6144 
MANCHESTER: Floor D. National Buildings, St. Mary's Parsonage, Manchester 3 

Deansgate 6016-7-8 
BIRMINGHAM: 11 Waterloo Street, Birmingham 2. Midland 6565-6-7 


NEWCASTLE: 19 & 20 Exchange Buildings, Newcastle. Newcastle 20488 TAi63i 
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in connection with high pressure 


ERMETO HIGH PRESSURE COUPLINGS are specified by many 
leading manufacturers because they are the most reliable fittings 
on the market for every high pressure installation 
Our catalogue illustrating the full range of standard fittings will 
be sent to you on request. Non-standard fittings can also be made to suit 
your specification. Our technical experience is at your service 


BRITISH ERMETO CORPORATION LTD 
HARGRAVE ROAD MAIDENHEAD BERKS TELEPHONE : MAIDENHEAD 51/00 ERMETO 


A member of the ALENCO Group of Companies 
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‘ Comes to 
Automat OU oi Burning 





The new Wallsend Self-Proportioning Low Air Pressure This is a No. 2 Self-Proportioning Burner having a 
Burner introduces a simplified and more efficient method —'™*imum output of 12 gallons per hour and requiring 
ae ‘quid fuel b h ie is th atomising air at 20in. (51 cm.) w.g. to 30in. 
of control to liquid fuel burning. It is the outcome of (76 cm.) w.g. with oil at not less than 5 Ib. per sq. in. 
considerable research into the demanding requirements (0.35 kgs per sq. cm.) or equivalent head. 
of larger power plants and certain marine installations. 


The main feature is the easy, fingertip control afforded 
by the single lever mounted at the side of the burner. 
This enables accurate regulation of output over a wide range, 
at the same time ensuring the correct mixture at all outputs ° ° 
no matter what type of liquid fuel is being used. S if-P t 
In addition, and perhaps most outstanding, this new e€ ropor ion ng 
burner facilitates automatic or remote control of single and 


multiburners. Low Ai r Pressu re 


Comprehensive specifications of performance and output 


ranges will gladly be sent on request. Bu rner 


Write for details to: 


WALLSEND SLIPWAY & ENGINEERING COMPANY LIMITED 
W ALLSEND-ON-TYNE 
NEARLY 80 YEARS OF OIL BURNING EXPERIENCE 
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REFRAX, Which is a Registered Trade Mark of The Carborundum Company 
Limited, identifies Super Refractories made of silicon-nitride-bonded 
silicon carbide. 

REFRAX Retractories possess properties that are strikingly superior to those 
of ceramic-bonded refractories and high-temperature metal alloys. 


CONSIDER THESE ADVANTAGES: 

% Ability to withstand temperatures ahove 1800°C. 

% Very high hot strength combined with greater resistance to thermal shock. 

% Exceptional resistance to abrasion and chemical attack. 

% Freedom from warping, even under severe conditions 

% High therm al conductivity 

% Adaptability approaching that of metal for intricate designs and thin sections. 
% Unprecedented dimensional stability, which makes possible new refractory 


applications 


WRITE TO US FOR TECHNICAL INFORMATION iF YOU HAVE A USE FOR REFRAX 

REFRACTORIES—PERHAPS FOR ONE OF THE FOLLOWING: 
Pumps and pump parts for molten non-ferrous metals - Burner tips, 
nozzles, and blocks - Kiln furniture - Heating and holding pots for die- 
cast, non-ferrous metals - Support fixtures for heat-treatment operations - 
Immersion thermocouple tubes in corrosive melts + Mixing venturis - Nuts, 
bolts, tubes, and other threaded assemblies - Cyclone-type classifier parts 
exposed to abrasive materials suspended in liquid and gas carriers 


“Sinker” assembles in wire aluminising furnaces - Acid spray nozzles. 


AND WE ARE HERE TO GIVE ADVICE TO YOU ON ANY NEW APPLICATIONS FOR 
THIS REMARKABLE NEW MATERIAL. WRITE TO US TODAY. 


Products by 
CARBORUNODUM 


TRADE MARK 


can cut your costs 


THE CARBORUNDUM COMPANY LIMITED, TRAFFORD PARK, MANCHESTER 17. TELEPHONE TRAFFORD PARK 2381 





ROTAVAC OIL BURNER 
TYPE WSF 


-makes boilers | 
give their best 
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ROTAVAC oil-firing offers 

UNSURPASSED STEAM OUTPUT per pound of fuel, year in year 
out, without adjustment 

ONLY ONE MOVING PART—the Fan—and that far from the 
flame means nothing to repair and little to maintain 

PERFECT COMBUSTION OF ANY LIQUID FUEL including the 
heaviest, cheapest grades, Rotavac’s soft, gaseous flame is kind to 
brickwork and prolongs fire-box life 

ANY FORM OF CONTROL including manual, semi-automatic 
High/Low, or fully automatic modulation with gas-electric ignition 
Send for details of ROBOT ROTAVAC—complete AUTOMATION 
in the Boilerhouse 











Write now for performance details an 


NU-WAY HEATING PLANTS LTD., 
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“| never thought 
Crane valves 
could make life 


sweeter!” 
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i ips associate a packet of sugar with Crane valves may seem rather diffi- 


cult—and yet, at the Tate & Lyle sugar refineries these valves are 





performing jobs of vital importance during the early stages of the sugar 
refining process. The industries which Crane valves serve are varied and 
numerous . . . and every valve in the Crane range—for high and low pres- 
sure, varying in size from 4” to 24”°—has a tradition of reliable, efficient 
service. Crane's reputation for reliability lies in their high standard of de- 


sign, production and precision testing methods. 





Among the country’s largest industries using 


7 
CRANE giant valves are : * 4 te A at | ro 
Esso Petroleum Co. Ltd - Imperial Chemical 
Industries Lid + ‘Sheil’ Refining Co. Ltd ~~ 


Reed & Smith Lid - British Nylon Spinners 


Lid - Pfizer Ltd - Firestone Tyre & Rubber * VALVES OF BRONZE, CAST IRON & STEEL 
Co. Lid. * 


CRANE LTD., 15-16 RED LION COURT, FLEET STREET, LONDON, E.C 4. WORKS: IPSWICH 


Branches: Birmingham, Brentford, Bristol, Glascow. London. Manchester 








Thompson-Triumph Chain Grate Stokers 
at Harbens Ltd 


This installation at Harbens Ltd. has increased the efficiency from 65 per cent. 
to over 80 per cent., with a substantial saving in fuel. Two boilers are coal- 
fired with Chain Grate Stokers by John Thompson (Triumph Stoker) Ltd.., 
who also installed the ash handling plant. Super Economic Boilers by 
John Thompson (Wolverhampton) Ltd.; Water Treatment by John 
Thompson-Kennicott Ltd.; chimneys by John Thompson (Dudley) Ltd. 


Fuel and Power Consultants, Chas. F. Harris & Partners, Penwortham, Preston, 
Lancs. 


aiVay 

- + 
y JOHN a 
Fi THOMPSON 4 
By cROUP A 
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JOHN THOMPSON (TRIUMPH STOKER) LTD., KIRKSTALL ROAD, LEEDS 3 
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SULZER 


BOILER- FEED PUMPS 
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Electrically-driven Sulzer Boiler Feed Pump 
Output 650,000 Ib. per hour at a pressure of 
1242 lb. per square inch. Temperature 260 F. 


Six Sulzer low temperature electrically-driven units one of nine units for 


each rated for an output of 650,000 Ib. hr. have been MARCHWOOD POWER STATION 
supplied for the CHAPELCROSS installation of the of the 


UNITED KINGDOM ATOMIC ENERGY CENTRAL ELECTRICITY 
AUTHORITY GENERATING BOARD 


Complete range of Boiler Feed Pumps for nuclear and orthodox thermal plants including advanced class units. 


ULZER BROTHERS LIMITED HAVE OFFICES AT WINTER THUR Panis «NEW TORK MADRID - CAIRO - RIO DE JANEIRO - BUENOS AMES - KOBE LISBON - JOHANNESBURG - MEXICO CITY 
hoe ereriat om ot BRUSSELS PLAN AMSTERDAM COPENHAGEN ono STOCKHOLM EL SINK! ATHENS ~ ISTANBUL ALGIERS HAA somear KARACHI COLOMBO 
VNC APORE bance 2 ANGOON SaiGON man” MONTREAL B8OGOTA CARACAS SANTIAGO (CHILE) Lima LA PAZ STONEY MELBOURNE WELLINGTON VIENNA 
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AUTOMATIC 
FUEL SAVING 
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For THE HODGKINSON “LOW RAM” STOKER 


Full Automatic Control ensures efficient smokeless combustion with a wide 
variety of coal. Automatic adjustment of air supply to suit rate of firing 
maintains maximum CO, at a steady boiler pressure or temperature 
irrespective of load variations. A comprehensive control system with a 
wide turndown ratio can be installed with minimum alteration to both 
new and existing plants. 


For lower operating costs, install Hodgkinson 
“Low Ram” Stokers with Full Automatic Control. 


JAMES HODGKINSON (saifornt) LTD 


Ford Lane Works, Pendleton, Brettenham House, Lancaster Place, Strand, 
Salford 6, Lancs. Tel: Pendleton 1491. London, W.C.2. Tel: Covent Garden 2188 
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RADIANT WATER TUBE BOILERS 


STEAM OR HOT WATER STANDARD OR PACKAGED 





Delivered assembled or in sections as required 


<——- / io. 
| \. // 
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(By courtesy of the Air Ministry 


Hall rear view of two 7-million B.Th.U’s hr. BSF type H.P.H.W. packaged boilers. 


*Please write for further particulars 


BOUELLAT ENGINEERING 


LIMITED 


BONDWAY HOUSE, BONDWAY, LONDON, S.W.8 


Telephone: VICTORIA 9851 Telegrams: BOUELLAT, LONDON-SW8 


MANCHESTER OFFICE: 205, LONDON ROAD, HAZEL GROVE, CHESHIRE. Telephone: STEPPING HILL 1207 
AUSTRALIA: HUDSON & WEST PTY. LTD., 213-219, BROADWAY, SYDNEY, NEW ‘SOUTH WALES 
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Three 2-stage compressors 
each with 870 ¢ fm. displace- 
ment discharging at 100 psig 


Rotary Compressors 
and Vacuum Pumps 


lhe Hick Hargreaves Rotary Compressor of the eccentric rotor type, with 
sliding steel blades which are prevented from making contact with the cylinder 
walls by restraining rings. High rotational speeds can thus be achieved 

without great frictional losses. Hick Hargreaves Rotary Compressors have 

many other advantages —€a*y and cheap installation; retention of initial high 
performance 5 regular air flow and low noise level; easy maintenance due to the 
absence of moving valves, and the reduction of wear to @ minimum by the 

use of roller bearings. 

4 comprehensive range of both single and two stage compressors and 

vacuum pumps is av ailable with capacities up to 2,000 ¢.f.m. 


Hick Hargreaves 
AND COMPANY LTD - BOLTON 
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When Replacing Obsolete STEAM BOILERS 
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Write for illustrated literature 


FRASER 4 FRASER LTD. Bromley-by-Bow, London, E.3 


Telephone: ADVance 3266 (4 lines) Telegrams: Pressure, Easphone, London. 





Technologists Shippers and Distributors in Liquid and Solid Fuels 


JUDD BUDD LIMITED 
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OUT OF A 
PIPELINE PROBLEM! 


Whatever the job, whatever the problem, call for KONTITE pipe fittings and set your mind at rest 
There are over 22,000 different types and sizes of KONTITE compression fittings—the largest range in the 
world. 22,000 ways of solving your problem perfectly. KONTITE joints are easily made at the turn 
of a spanner, they save time, labour, and costs. KONTITE fittings are made in gunmetal to resist 
corrosion for all sizes of pipe up to 6in. bore. Kay's make a point of speedy service 
Whatever fittings you need can be delivered within days—most items by return 
Write for fully illustrated catalogue of KONTITE fittings 


Plan right with Kontite 


KAY & COMPANY (ENGINEERS) LTD - BOLTON - LANCS - TELEPHONE: BOLTON 304! 
LONDON OFFICE: 36 VICTORIA STREET * SWI - TELEPHONE: ABBEY 2144 





A MEMBER OF THE ALENCO GROUP OF COMPANIES 
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NEWTHERM Calcium Silicate insulation manufactured solely by NEWALLS 
is the most versatile material you can use for application up to 1400°F. 
Try it. Put a sample section or slab on part of your plant and prove for 
yourself its outstanding ability to withstand impact and water damage. 


Weight - for - weightt NEWTHERM 
compares favourably with many 
materials far inferior in thermal efficiency and strength. 
This light weight is evidenced in the handleability of 
NEWTHER\M, which even in the largest sections can 
easily be carried in one hand. 


You can immerse 
NEWTHERM 
in water and its 
strength remains largely unimpaired. Nor does it become 
deformed when in contact with moisture, thus work-in-pro- 
gress need not be covered. Wherever damp or humid cond- 
itions pertain, NEWTHERM is the logical material to use. 


Of major advantage on remote sites, 
NEWTHERM is unusually strong and 
rigid, and can withstand rough handling in transit 
and erection. In the case of vulnerable large-diameter 


sections, the hard surface offers excellent protection. 


Supplied in pre-formed 
sections and slabs, 
NEWTHERM is available in a wide range of standard 
sizes (and alsoas plastic). The smooth surface and straight 
edges permit easy and speedy fitting, with minimum 


joints and neat finish. 


NEWALLS INSULATION CO. LTD. 


Head Office: WASHINGTON, CO. DURHAM, ENGLAND. 
4 member of the TURNER & NEWALL ORGANISATION 
Offices & Depots at: LONDON, GLASGOW, MANCHESTER, NEWCASTLE 
UPON TYNE, BIRMINGHAM, BELFAST, DUBLIN, BRISTOL & CARDIFF. 


Agents and Vendors in most markets abroad 


of the NEWTHERM booklet. Packed with information on 
miting temperatures, thermal conductivity, compressive strength, applicational details 
must for vour bookshelf. Copies available from sole manufacturers—NEWALLS 
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Small forged steel valves of the highest depend- 
ability Ideal for controlling high pressure 
superheated steam, drain services etc Easy 
access for maintenance; seat can be reground 
without removing valve from pipeline. Available 
for steam pressures up to 2,800 Ib/sq. in. 


HOPKINSONS LIMITED - HUDDERSFIELD 


LONDON OFFICE: 34 NORFOLK STREET STRAND * W.C.2. 
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HOT DUST REMOVAL 


Also GENERAL SURFACE 


by— CLEANING 


O92 


| CBRITISH VACUUM CLEANER™ } VACUUM CLEANER™ 


MODEL T.87 


DUAL-PURPOSE VACUUM CLEANING PLANT 





@ Fitted with water-cooled primary container 
@ Easy to manceuvre 

@ Equally suitable for use with a pipe line 

© 


Special tools for special requirements 








THE BRITISH VACUUM CLEANER and ENGINEERING CO. LTD. (Dept. 67), GOBLIN WORKS LEATHERHEAD, SURREY tiie: enema en 
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Every installation by Wards. large or 





mall, intricate or straightforward 
s the result of careful planning 
by experts. The final system, for 
steam, air, or water, is the best and 
the most economic solution to what 


ever pipework problem is presented 


THOS. W. WARD LTD 


INDUSTRIAL PLANT DEPARTMENT 
ALBION WORKS - SHEFFIELD - PHONE 26311 (EXT. 212) 


LONDON OFFICE BRETTENHAM HOUSE STRAND w.c.2 PHONE - TEMPLE BAR 1515 


ST 28 
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1934-1959 
18 VARROW BOILERS 
installed at Pretoria ‘A & B’ 
Power Stations 


2-550,000 Ib per hour 
950 Ib per sq. inch 


915° F pulverised fuel fired 
YARROW boilers ordered by 
Pretoria City Council for 
the new power station at 


ROOIWAL 





W A R R OW AND CO. LTO. SCOTSTOUN GLASGOW .W.4 


YARROW AFRICA PTY? &TO PO BOX 619 JOHANNESBURG SOUTH AFRICA 
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bank it or 





burn it? 


STEAMBLOC w. 


How much is it costing you? 


estimate that 28 of all steam-ratsing boilers are 
so outmoded and uneconomical that the gauges record 
. /'s per square inch instead of p.si. Examine your 
P position carefully Find out all the facts—-and should 
in every way the most you need help in relating what steam production 1s 
economic means to costing vou to what it should be costing vou, we are 
e_* more than willing to assist 
profitable steam raising 


STEAMBLOC is a completely packaged boiler and needs no 
additional equipment It is compact and space-saving 
STEAMBLOC can be installed and completely operational 
within 24 hours. No special foundations. No costly brick 
work. Delivered as a single unit 

STEAMBLOC offers 82°5°, efficiency with maximum fuel 
economy 





STEAMBLOC is fully automatic, requires no attendance and 
is absolutely safe 

STEAMBLOC is available in a range of types and sizes to 
meet most industrial requirements 

STEAMBLOC a product of the Babcock & Wileox 


organisation 





SPENCER BON ECOURT—CLARKSON LTD. 28 East rn Street. London WC1 Tel: Terminus 7466 


» saci 











"1 Must be a Genius...— 


** The Chairman's absolutely right .. . it was a stroke of 
genius my suggesting an overhaul of our insulation methods. 
Everyone was amazed when they saw how Versil trimmed 


our fuel costs. Simple? Ah, but all brilliant ideas are 


” 


simple that’s genius, that is... 


With a basic covering of 
VERSIL GLASS FIBRE 
FLEXIBLE SECTIONS 

@ variety of appropriate 
finishes can be applied to 
meet different conditions 

and locations, either 


indoors or outdoors 


Forgive our friend he’s a little carried away but he certainly 
did a fine job for his firm when he consulted Versi about insulation 
We showed him just what inefficient methods were costing him and just 
what Versit GLASS FiBre could save him. May we do the same for 
You ? We have some very impressive facts and figures to show you 
just write to Versil Ltd., Rayner Mills, Liversedge, Yorkshire 
Telephone: Cleckheaton 2571 


THE 
What You Need | GLASS FIBRE 


INSULATION 
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FOR DISTRICT HEATING and INDUSTRIAL PLANT REQUIREMENTS 


LA MONT HOT WATER BOILERS 


HIGH, MEDIUM and LOW PRESSURES 


Two 50 million B.T.U.s/hr. LA MONT HIGH TEMPERATURE HOT WATER BOILERS 
fired by extra heavy fuel oil installed for HUMBER LIMITED, STOKE, COVENTRY 
al ?—. 


LA MONT Hot Water Boilers are the most efficient, flexible 
and compact units available for industrial heating and district 
heating requirements. 


Suitable for coal, oil, creosote pitch or gas firing and for utilising 
the waste heat in flue gases from all kinds of industrial processes. 


LA MONT STEAM GENERATOR LIMITED 


HEATHER PARK DRIVE, WEMBLEY, MIDDX. 
Telephone: WEMBLEY 882! 













































THE BEST A Comprehensive | 

Steam-Raising Service from 
(eo) ae 1 ORuE. EDWIN DANKS 
WORLDS 





COMBUSTION DIVISION 




















Edwin Danks Modern Economic Boilers 
(High Velocity Double Pass, Treble Pass, 
Thermal Storage and Wet Back) fired by 
the new *Airspin’ Turbine-Driven 

Rotary Cup Oil Burner or the 

universally known Oldbury Chain 

Grate Stoker 

Edwin Danks New ‘Airspin’ Oil 

Burner and the Oldbury Stoker were 
specifically designed for shell-type boilers. 






EDWIN DANKS 
OLDBURY, NEAR BIRMINGHAM 
’. “wan 1 © Ge) me)-16) a ae ase) TEL: BROADWELL 2531 











| FORGINGS IN SPECIAL ALLOY STEELS j 
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NUCLEAR POWER 
PLANT 


H.P. AND L.P. TURBINE SHAFTS 
ALTERNATOR ROTOR SHAFTS 
ROTOR SLIP RINGS 

ROTOR END CAPS 

FAN COVER PLATES 

FAN BACK PLATES 

OIL SEAL FORGINGS 
HYDROGEN SEAL RINGS 
FLANGES 

GEARING FORGINGS 








FIRTH | BROWN 


ALLOY STEELMAKERS * FORGEMASTERS * STEEL FOUNDERS * HEAVY ENGINEERS 


THOS +} }34+FIARTH & JOHN BROWN LIMIT EO : SHEFFIELO : ENGLANO 
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Damaging Slag and Carbon build-up 
is no longer a problem 


DOHMseal, applied to existing refractory 
linings by brush or to new linings by 

the “Dipped Brick’ technique, forms a tough 
resistant glaze that retards the build-up 

of Carbon and Slag and extends the 
“maintenance free” life of the lining. 


These undesirable deposits will eventually 
form but DOHMseal ensures their easy 
removal without damage to the refractory 
lining. 

Fuel saving and reduced maintenance costs 
result from the use of DOHMseal, which 
more than pays for the small expenditure 


CENTRAL ELECTRICITY AUTHORITY. 
STOKE GENERATING STATION. 


. a Close-up of slag adherance chipped away, 
) *¥” p showing DOHMsedl treated bricks beneath. 

: Without the application of DOHMseal 

é ; the boilers need to be rebricked every six 
? : months. 
By treating bricks with DOHMseal, which 
allows easy removal of slag, there is 

no necessity to rebrick for a year or more. 


~~ Ba incurred 
. a ae ie a Repair refractory linings and fabricate 
oe yu & monolithic refractory shapes with 
. % ; DOHMpatch—finish with DOHMseal 
» RE 6 ‘a 
) “ 
lat? a. M4 


J 


Toe ame 4 . 





Write or telephone for full details: 


MELLOR MINERAL MILLS rt. 


Etruria Vale, 
Stoke-on-Trent, 
Staffs. 


Stoke-on-Trent 23441/5 
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COMPACT HORSEPOWER with the new 


AEI British Standard Dimension Motors 


More compact machines and lower 


cost for the same horse-power—these 
are the advantages of specifying the 
new AEI motors. Manufactured in 


accordance with the BS2960, the range 3 
covers ratings from | to 50 h.p. with @ 
‘Class E’ insulation and 65° tempera- goa ef 


ture rise. AEI type KN-C British 19906--— >» 





Standard Dimension A.C. motors are 
available in ventilated form, with drip- 
proof enclosure. ‘ 
Vrite -aflet G13032 £ 
Write for leaflet G13032 1910-- 





cia a 





AEI 
ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


MOTOR & CONTROL GEAR DIVISION RUGBY & MANCHESTER, ENGLAND 


(8) ivconroratine THE MOTOR & CONTROL GEAR INTERESTS OF BTH & M-V 0,9) 
AS439 























SIMON-CARVES PREGIPITATORS 
AT C.E.G.B. POWER STATIONS 


STATION UNTT 


HUNCOAT No. 


HUNCOAT No. 


CHADDERTON ‘B’ No. 


CHADDERTON ‘B’ No. 


FLEETWOOD No. 
FLEETWOOD No. 
HACKNEY ‘B’ No. 


ROGERSTONE No. 











And in: CALCUTTA 
SC 199/PS 


SIMON-CARVES 
ELECTRO- 
PRECIPITATOR 


Vv 


HIGH EFFICIENCY ELECTRO-PRECIPITATION BY 


Simon-Carves Ltd 











EMISSION PER 1000 GRAINS 


PERMITTED 
UNDER GUARANTEE 


20 crains 
25 GRAINS 
20 Grains 
20 Grains 


25 GRAINS 


15 Grains 


25 GRAINS - 





JOHANNESBURG 


SYDNEY 


EMISSION PER 1000 GRAINS 


MEASURED 
DURING TESTS 
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Based on results achieved at M.C.R. load 
under official acceptance test conditions. 





STOCKPORT, ENGLAND 


TORONTO 

















The CEGB Nuclear Power Station at Bradwell- 
juxta-Mare incorporates forty-eight Hayward 
Tyler glandless motor pump units in the high and 
low pressure secondary heat exchange systems. 
These pumps are supplied to the order of Clarke, 
Chapman & Co. Ltd., member Company of the 
N.P.P.C. principal Contractors. 


HAYWARD TYLER 


& CO. LTD., LUTON, ENGLAND. LUTON 6820 


LONDON OFFICE: SALISBURY HOUSE, FINSBURY CIRCUS €.C.2 NATional 9306 
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Now...the new ‘M’ Hanger... 





in a range @ up to 80,000 lbs. and 12” travel- 
down to 2% deviation... 
economical in application 
and first cost... 


=. (MAN 
+ Mela | 
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the solution 






to your pipe suspension problems 


_ Vokes Genspring 


Plea rite spe and techn 


VOKaS GENSPRING LIMITED - GUILDFORD - SURREY 

Tel : Guildford 62861 (6 lines) Grams and Cables: Vokesacess, Guildford, Telex Telex : 13-535 Vokesacess, Guildford 
4 member of the VOKES Gr 

VG 28 








JAMES HOWDEN & COMPANY 
are pleased to announce 


that they have been selected by 


THE 
SOUTH OF SCOTLAND 
ELECTRICITY BOARD 


and their consulting engineers 


to supply 
all the 


FANS, 


AIR PREHEATERS 
and 


DUST COLLECTING EQUIPMENT 
including 
HOWDEN-LURGI 
ELECTRO PRECIPITATORS 


FOR THE NEW EXTENSIONS AT 


BRAEHEAD AND KINCARDINE 
POWER STATIONS 


HOWDEN 


JAMES HOWDEN & COMPANY LIMITED 
195 SCOTLAND STREET, GLASGOW, C.5, and 15 GROSVENOR PLACE, LONDON, S.W.1 





Get these out of your system! 


These are some of the slime-forming organisms which cause loss of efficiency and 


blockages in industrial cooling water systems by fouling heat-transfer surfaces, 
filters, pipes, storage basins and cooling towers. Organic growths can be controlled by 
chlorination, a simple method which increases efficiency and reduces to a 
minimum the interruption of plant operation. For advice on the application and 


handling of liquid chlorine and hypochlorites, consult: 


IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, S.W.1 


oe 





ENGINEERING 
SUPPLIES - 


COCKS, VALVES 
GAUGES, ETC. 
HOP PACKINGS, JOINTINGS 


BELTINGS, VEE ROPES 
S022 ONS AND GREASES 
HOSES AND FITTINGS 


ETC., ETC. 


LARGE STOCKS “ KEEN PRICES 


iMrite or phone 


W.H. WILLCOX & CO. LTD. 


SOUTHWARK STREET, LONDON, S.E.I 


dD 
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R& INDUSTRY 


For the present, and for many years to come, the 
principal source of power for machinery, transport, 
light and heat, will be coal and oil. 

The specialised knowledge, vast resources and world- 
wide organisation of Wm. Cory & Son Ltd. are at the 
disposal of British Industry for the supply and most 


effective use of these fuels. 


OIL COAL 


BY ROAD. RAIL & WATER 


Our Technical Advisory Staff are available for 
consultation on all problems concerning the most 
effective use of these fuels, and compliance with 
the Clean Air Act 1956. 


CORY BUILDINGS, FENCHURCH STREET, 
LONDON, E.C.3. Telephone: ROYal 2500 








‘,..as supplied to the Admiralty’ 


These Ruston Horizontal “Thermax’ wide range of sizes with capacities 
Boilers at H.M. Dockyard, Chatham, from 1,200 to 17,500 Ib per hour, and 
are typical of thousands of instal- is operating all over the world with 
lations where discerning authorities salad ‘4 
heve choses Mastin baleen. ‘She efficiencies up to 80% and over. May 
*Thermax’—Britain’s leading three- we show you how it can solve your 
pass wet-back boiler—is made in a steam or hot-water problems ? 


aS | ON HORIZONTAL ‘THERMAX’ BOILERS 


RUSTON & HORNSBY LTD + BOILER DiIviSion + LINCOLN + ENGLAND 





THE BE 


of 
S Preven ting 


is with 


STURTEVANT PLANT 





for collecting dust 


from P.F. fired boilers 


For particulars of 
Sturtevant Electrostatic —— 


co iiteone webs. ST U RT EV A re T 
, ELECTROSTATIC 
For further particulars PRE ciP ITA TOR Ss 


of Sturtevant Mechanical 
Dust Collectors write 

for our publications 
J3503 and J7013 








Hundreds have been 
. country and abroad 


s are low. 


@ Operate at high efficiencies 


i i is 
installed in power stations in th 


t 
@ Operating and maintenance Cos 


and for collecting grits from 
hand and stoker-fired boilers 


e 
A range of Collectors fo, 
s 


&3S volumes @ Lo mall 


»m 
ree rt edium, or large 
n b : Mimy 
peraxin uilt, require little sP3* 
ating Costs. ittle atten. 


ENGINEERING CO. LTD. 


Southern House, Cannon Street, LONDON, E. C. 4. | 





AUSTRALIA: STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD 400 SUSSEX STREET SYDNEY NS.W 





If the steam using side of your business gives you 
pains in the head, try the well-proved Spirax-Sarco 
antidote. 

This isn’t, of course, a lucky charm or a three- 
times-a-day-and-a-bucket-of-water kind of thing, 


but a course of thought treatment compounded of 


quite ordinary ingredients, when you come to think 
about them. 

For instance. Your production may be uneven 
in quality and quantity, and this may well stem 
from your process plant having an avoidable amount 
of air in it. 

You will agree, won’t you, that air in steam plant 
is a dead loss. It not only cannot give up heat but 
it actually prevents the surrounding steam from 
giving up its heat. 


If the air mixes with your steam, then it can make 
nonsense of what your pressure gauge is showing in 
terms of usable heat. If it forms pockets or films, 
then your heat transfer is uneven, increasing your 
spoilage rate and probably giving your production 
people pains in their heads. 

The shortest course of action is to ask for our two 
Information Sheets about air in steam plant. If 
what they say seems to make sense, you might even 
be encouraged to see what we have to say about other 
unprofitable aspects of steam usage. There may 
even be one or two of these which you haven’t 
thought of: if we can help to get to the root of 
some of your troubles, we’ll be only too happy. 


By the way, air in hot water plant doesn’t make sense 
either. 


SPIRAX 


-SARCO 


Please post copies of ‘‘ Air in steam heated plant’’ and “ Air 


venting of large steam spaces.”’ 


copies of Pamphlet 108 “‘ Air removal from steam and 
hot water plant.”’ 


NAME 
ADDRESS 


EB 859 


Spirax-Sarco Ltd. Cheltenham Glos. Phone: Cheltenham 5173 Spirax Telex Cheltenham London: 28 Victoria Street SW1 Abbey 6101-3832 



















Simple 


The Richardsons Westgarth ‘Deptford’ cooling wate 


strainer is made in a range of sizes, the largest Compact 
of which will handle five million gallons an hour. Solids 


are continuously removed from the strainer drum Continuous 


by a scraper blade and can be discharged from the 


strainer without back-washing or interruption of flow. 


s =. 
Fully illustrated brochure is available and will be sent on request. Efficient 


Richardsons Westgarth «mec Ltd. 


R\‘w) 4 member of THE RICHARDSONS WESTGARTH GROUP which co-ordinates the land and marine activities of : 
THE NORTH EASTERN MARINE ENGINEERING ©O. LTD RICHARDSONS WESTGARTH (HARTLEPOOL) LTD 
G PARSONS MARINE TURBINE CO. LTD THE HUMBER GRAVING DOCK & ENGINEERING ( LT 
BORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD RICHARDSONS WESTGARTH ATOMIC LTD 


ASSOCIATED COMPANY: ATOMIC POWER CONSTRUCTIONS LTD 


RICHARDSONS WESTGARTH (HARTLEPOOL) LTD., HARTLEPOOL, CO. DURHAM 
and at 58 Victoria Street, London, $.W.1. 59 Mosley Street, Manchester, 2. 75 Buchanan Street, Glasgow, C.1. 
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ELEGTRICAL 
PREGIPITATORS 


4 FLY-ASH INSTALLATIONS 


CHEMICAL INDUSTRY 


Holmes-! 


IRON & STEEL INDUSTRY 
, tw sction Holn I I t 


Annleht 






ELECTRICAL 
| EQUIPMENT 


All electrical 
equipment used in 
conjunction with 
Holmes-Elex Electrical -) 
Precipitators is 
supplied by The 
Electric Construction 
Company Limited. 


W. C. 


& CO. LTD. 


Telephones: Huddersfield 5280 
London: Victoria 9971 
Birmingham: Midland 6830 


Gas Cleaning Division, 
Turnbridge, 
Hudderstieid 





CASE? 
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® Availability 


® All methods of firing 


@® Low to supercritical pressures 





@® Natural, forced or controlled circulation 


STEAM GENERATING PLANT BY AEP 





CLARKE, CHAPMAN & CO. LTD. - VICTORIA WORKS - GATESHEAD, 8 - CO. DURHAM 


LONDON : OUNSTON HOUSE MARK LANE, E.c.} MANCHESTER : 8 KING STREET, MANCHESTER,2. GLASGOW : 116 HOPE STREET, C.2. 
8.25 
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A new 

and scientific approach “ee 
to dust extraction ¢ > 

with 


GREENS 


“PARACLONE” 


DUST COLLECTOR » taebiaiiiiape sane 


to abrasion and corrosion 















@ Self compensating pressure 
equalising system. 


@ Exceptionally high overall 
collecting efficiency. 


@ Low space, weight and cost 


= 
4 

A 
- 


ratios per unit volume. 


Send for descriptive 
brochure P908. 
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Manufactured by 


4 


the makers of the world famous 


GREENS 
ECONOMISER 


| 


E. GREEN & SON LTD ~ WAKEFIELD Makers of Econumisers for over one hundred years 
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Fabricated 
5 Platework 


















PIPEWORK 


We can supply low pressure 
Steam, Gas and Water Mains 
and high pressure welded un- 
lined Water Piping. We also 
specialise in bends of large 


. . 4 
diameter pipes and branch pipes 4 p pe C | | C ati 0 n 


of complicated design 





DUCTS 


Ducts of rectangular design for power 
stations or boiler houses, of electric- 
ally-welded construction in Mild or 
Special Steels or Aluminium Alloy, can 
also be supplied. They are accurately 
fabricated to suit your exact require- 
ments 


@ Our Fabrication Service is fully described in 
our Brochure ‘FABRICATED PLATEWORK.”’ 
Write for your copy NOW ! 


W. G. ALLEN & SONS (TIPTON ) LTD 





P.O. BOX 4 + TIPTON - STAFFS 


lel: TIPTON 1266 
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= The National Coal Board, North Eastern Division, No.4 (Carlton) 

Area, Grimethorpe Central Power Station houses three 20,000 kW 
PARSONS turbo-generators, each complete with condensing plant 

and feed water heating system. These 3,000 r.p.m. single cylinder 
turbines are fitted throughout with reaction blades and are de- 

signed to operate with inlet conditions of 400 p.s.i.g. 800°F and 

an exhaust vacuum of 28.0 in. Hg. (Bar 30 in Hg.) at the maxi- - 
mum rating. 


The direct coupled generators of standard totally enclosed air- 
cooled design have a continuous output of 26,666 kVA at 0.75 
p.f. and wound for 11,800 volts three phase 50 cycle operation. 
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Cc. A. PARSONS & CO. LTD. HEATON WORKS, NEWCASTLE UPON TYNE 6 


TURBO GENERATORS - TURBO BLOWERS - POWER TRANSFORMERS - CONDENSING PLANT 
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COMPLETE -- 
TURBINE- 
HOUSE 

EQUIPMENT 


is 


— 


The entire turbine-house heat exchange equipment for 
the new power station at Berkeley is being supplied by 
the A.E.I. Turbine-Generator Division, and manu- 
factured at their factory at Germiston Glasgow. 

Four three-shell main condensers — one for each of 
the four 83 MW mixed-pressure steam turbine-genera- 
tors also being supplied by A.E.I. 

Two-stage feedwater heating equipment for cach turbine- 
generator. 

Two ‘dumped’ steam condensers to handle surplus 
steam generated when commissioning the reactors, or 
in the event of a sudden shut down. 

Other equipment in manufacture includes the steam jet 
air ejectors, water/water heat exchangers for the genera- 


tor cooling circuit and general gas circulator service, oil 
A general view of three condenser shells in position at Berkeley, coolers and generator hydrogen cooler units. 


ASSOCIATED ELECTRICAL INDUSTRIES LTD. 
TURBINE-GENERATOR DIVISION 


incorporating the interests of M-V and B.T-H. Manchester and Rugby. 
WORKS AT MANCHESTER AND RUGBY, ENGLAND. GLASGOW, SCOTLAND LARNE, NORTHERN IRELAND. 
B/A 804 
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The illustrations show the fine new instal- 
lation of Babcock oil-fired Bi-drum boilers 
supplying steam for power-generation and 
processing, through back-pressure turbo- 
alternators, in the Stork Margarine Works 
of Van den Berghs and Jurgens Ltd., 
Purfleet. 

The five boilers, each rated at 36,000 
lb./hr. M.C.R., at 425 Ib./sq.in., 680 F, are 
of the “‘outdoor” type, with only the firing- 
aisle, control equipment and auxiliaries 
under cover, so eliminating the capital cost 
of a boiler-house. Oil-firing is by means 
of *‘Y-jet” wide-range steam-atomizing 
burners, of which there are 3 per boiler, 
using 3,000-seconds fuel-oil. 

The whole of the fuel-oil pumping-and- 
heating plant and most of the high and 
low pressure pipework also were designed, 
manufactured and installed by Babcock & 
Wilcox 

This boiler plant replaces a previous 
Babcock installation which had served this 
factory well for over 40 years. 


(Consulting Engineers: Merz & McLellan). 


BABCOCK 


i 
; 
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BABCOCK & WILCOX LIMITED 
BABCOCK HOUSE 


209 EUSTON ROAD, LONDON N.W.! 
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NUCLEAR CONTRACTS 


and leading executives of some of the companies engaged in the design and manufacture of nuclear 

power plant and associated equipment, regarding the fact that too little return is forthcoming for the 
efforts and capital already expended by the consortia on research and development. The number and volume 
of nuclear power station contracts may be too small to support the manufacturing facilities which have been 
established 


Se rather gloomy and outspoken comments have been made during recent weeks by the chairmen 


In this country, owing to the increased output capacity of the larger nuclear stations now being ordered, 
only about five or six at most will be needed to complete the present programme, and with the establishment 
of a fifth consortia, it appears that there will be insufficient business to keep all five fully occupied. 


This outlook was emphasised by Mr. Richard Miles, chairman, Head Wrightson & Co. Ltd., in his 
address at the annual general meeting of the company recently, when he said ‘‘! see no reason to depart 
from my warning two years ago, and repeated last year, that to pioneer builders of nuclear power stations, 
reasonable profits will rarely accrue. There are now too many Groups chasing too little work. This is not 
in the national interest at a time when there is a shortage of scientists and technologists.”’ 


Likewise, Mr. H. G. Nelson, managing director of the English Electric Co. Ltd., when speaking at the 
official opening on July 24th of the company’s new Atomic Power Centre at Whetstone, said that the volume 
of nuclear power station business may be too small to support the facilities which have been established. 
This was partly due to the fact that the availability of oil and coal as fuels is much more secure, and because 
the rapid growth in size and efficiency of both conventional and atomic stations reduces the number that 
needs to be constructed to meet the country’s power demands. Mr. Nelson also said that it now seemed 
that it will be longer than anticipated, before atomic energy can compete economically with other forms of 
power. For these reasons, the export market might be slower to develop than was at first thought. We 
had at one time great hopes that an export market would open up before us, but it has proved very competitive. 
The whole situation is, Mr. Nelson said, a difficult one which is giving rise to serious concern. Under the 
circumstances, competition between the groups, instead of being the healthy stimulus it has been in the past, 
is in danger of becoming an aggravation of a very acute position 


These sentiments were echoed by Mr. R. B. Potter, chairman of Simon-Carves Limited, at that 
company's annual general meeting, when he said he was concerned at the spending of exceptional sums on 
research and development, with no real assurance of proper continuity of work in the future. Mr. Potter 
also made reference to the export problem, and said that there is no evidence that foreign countries are ready 
to place orders regularly with this country. Indeed, in Europe, there are indications that a number of 
contracts will go to America, apparently because of the more attractive terms which are being offered both 
for credit and sale/re-purchase of reactor fuel elements 


Sir Leslie Gamage, M.C., chairman and managing director of The General Electric Co. Ltd., also 
emphasised, in his annual review and accounts for 1958-59, on July 18th, the difficulties with which builders 
of nuclear power stations are now faced. Whether such contracts are likely to show anything resembling a 
profit is difficult to foresee, and the G.E.C. have come to the conclusion that *‘ there is only a limited market 
for the present form of gas-cooled graphite-moderated reactor overseas, owing to its high capital cost. An 
intensive new approach to reactor dimensions and electrical capacity is necessary to reduce capital cost.’’ 


In any case, there is every indication that the value of the individual contracts will probably be reduced 
as technological developments lead to advances and more compactness in design. So what is to be done? 
Some of the various companies would, it appears, like to break away from the present arrangements and take 
their chances in a system of tendering for the separate plant requirements of a nuclear station. They, or at 
least the groups, are certainly calling for a considerable cut in expenditure. It has even been said that the 
whole consortia system may possibly be replaced in the not too distant future. 


Close collaboration between consortia is also being discussed, and, in fact, negotiations have been in 
progress for some weeks between Nuclear Power Plant Co. Ltd. (N.P.P.C.) and the A.E.1.-John Thompson 
Nuclear Energy Co. Ltd., with a view to arranging collaboration between the two companies in nuclear 
matters, and it has been decided that collaboration shall take place. The two companies have informed the 
chairman of the Central Electricity Generating Board of this decision, and negotiations are continuing with 
a view to settling details. It is the immediate intention of the two companies to submit a joint tender for 
Dungeness Power Station, based on a common design, and a similar procedure will, in due course, be followed 
for Sizewell Power Station, in East Anglia 











ATOM SCHOOL 
FOR BUSINESS 
MEN 


The second course in 1959 on the 
uses of radioisotopes, specially 
planned to suit the needs of company 
directors and senior executives, will 
be held at Harwell from September 29th to October 2nd, 
and is open to any interested director or senior company 
official. During 1957/58, nearly 350 company directors 
and senior executives went to Harwell on four-day 
courses to acquire knowledge concerning the possibilities 
of using radioisotopes in their businesses. During this 
time they were given, in as non-technical a manner as 
possible, an overall picture of how isotopes can be used, 
what sort of research is being carried out on further 
possible uses, and generally, how isotopes can be of econo- 
mic benefit to industry. The introduction of radioisotope 
techniques into a factory can increase the efficiency of 
certain operations, can cut out waste by the continuous 
automatic monitoring of a fast process, or provide 
research workers with a ‘‘ new tool”’ in most cases far 
more sensitive than ordinary physical or chemical meth- 
ods. These courses are primarily for persons who have 
had no training whatever in radioactivity, and are intended 
to stimulate ideas rather than to teach techniques. The 
courses are invaluable as a meeting ground on which 
U.K.A.E.A. research workers can make contact with 
industrialists who have their own special problems to 
be solved. The informal discussions between staff and 
delegates are an important part of the courses, and 
delegates are put in touch with specialists regarding any 
particular problems on which they would like informa- 
tion regarding the possibility of using isotopes. Included 
in the course are lectures on the hazards of using radio- 
active materials, and the simple precautions required. 
Visits are paid to research reactors and other places of 
interest in the establishment, also to the Wantage Radia- 
tion Laboratories, where research is being carried out 
on the possibilities of using the large sources of radiations 
for a variety of purposes. Delegates are accommodated 
at an Oxford college for four nights, and conveyed daily 
to Harwell by coach. The fee for the course, inclusive 
of all accommodation, meals, transport and lectures, is 
£40, payable in advance. Applications are accepted 
strictly in rotation, and application forms are obtainable 
from the Registrar, Isotope School, Harwell, Berkshire. 


TRAWSFYNYDD _ Elsewhere in this issue we publish 
NUCLEAR POWER some technical and contractural details 
STATION concerning the Trawsfynydd Nuclear 

Power Station Project, for which a 
letter of intent was issued recently by the Central Elec- 
tricity Generating Board, to Atomic Power Constructions 
Limited. Work on the station has already commenced, 
and the plant is scheduled to be in operation by 1964. 
Thus, five British consortia are now engaged in con- 
structing the first five nuclear power stations in this 
country to be designed purely for electricity generation. 
Two of the consortia (The Nuclear Power Plant Co. 


Ltd. and the G.E.C.-Simon-Carves group) will also 
be engaged in building nuclear power stations overseas— 
one in Italy and one in Japan. A main point of interest 
concerning this new 500-MW station is that it will be 
very closely linked as an operational unit, by a 275-kV 
overhead transmission line, with the pumped-storage 
hydro-electric scheme at Blaenau Ffestiniog, about five 
miles away. The hydro plant, which is designed for an 
output of 300-MW (four 75-MW generating and pumping 
sets), and a pumping input of about 400,000 h.p., will 
help to provide an off-peak load to give the nearby 
Trawsfynydd station a high load factor, without which, 
the output would be uneconomic. It has been estimated 
that the hydro station will be supplying peak loads, 
mainly during the winter months for about 44 hr. a day, 
on five working days per week, and that the pump will 
be run for about 6} hr. on each of the five nights. When 
the two stations are fully operational, the joint scheme 
will provide the world’s first full-scale tests for joint 
operation between pumped storage and nuclear power. 
Although the reactors for Trawsfynydd are essentially 
based on the Calder Hall design, and in general terms 
are similar to those for the civil stations being constructed 
by the other consortia, some improvements in design 
have been made since the contracts for the other stations 
were placed. For example, although the output is the 
same as at Hinkley Point, the internal diameter of the 
reactor pressure vessel is § ft. 6in. smaller. This has 
been made possible by upgrading the operating pressure 
to 240 Ib./sq. in.—which is now almost 2} times that at 
Calder Hall. 


A.E.1. A somewhat vast re-organisation, or 
REORGANISATION divisionalisation, scheme has recently 

been put into operation by Associated 
Electrical Industries Limited. Lord Chandos, A.E.I.’s 
chairman, formally announced this divisionalisation a 
few weeks ago, and said that the main purpose of the 
scheme was “‘to meet the intensely competitive condi- 
tions within the electrical manufacturing industry.” 
It will help to eliminate overlapping by companies 
within the group in matters of research and re-equipment. 
It is also likely to foster a more single-minded approach 
to the development and marketing of the group’s products. 
The new product divisions, which began trading on 
July 1st, are—Motor and Control Gear; Switchgear ; 
Transformer ; Electronic Apparatus; Traction; S.E.S. 
Cables ; and S.E.S. Telecommunications. The Turbine- 
Generator and Heavy Plant Divisions were formed a 
year ago, and further divisions will be formed in due 
course. A new company—Associated Electrical Indus- 
tries Export Limited—has taken over from the separate 
export companies of British Thomson-Houston, Metro- 
politan-Vickers and Siemens Edison Swan, and is now 
responsible for the overseas selling organisations for 
these companies and the product divisions. In Canada 
a new A.E.I. company has been formed to take over the 
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selling activities previously conducted there by the three 
individual subsidiary companies, and similar A.E.I 
companies are being formed in New Zealand, South and 
Central Africa, and Brazil. In the United Kingdom, 
23 A.E.I. district offices have replaced the branch offices 
of British Thomson-Houston, Metropolitan-Vickers and 
Ferguson Pailin, and they are controlled by 
regional managers 


seven 


SUMMER 
SCHOOL ON 
CORROSION 


For the sixth year in succession, a 
week is being devoted to the study 
of corrosion and the various means 
of its prevention, at the Metallurgy 
Department of the Battersea College of Technology, 
London, S.W.11, from September 29th to October 2nd. 
This somewhat unusual series of four-day courses was 
started in 1954 when three lecturers were invited to deal 
with the fundamental principles of corrosion and its 
prevention; 80 people attended. The following year, 
with 45 people present, seven visiting lecturers spoke 
on the numerous aspects of the oxidation of metals. 
In 1956, no less than eight lecturers were invited to 
address 80 people concerning various aspects of water 
treatment. The following year there were again eight 
visiting lecturers when 50 people attended to hear about 
corrosion testing and research methods. Last year, 
still another eight lecturers spoke to an attendance of 80 
at a course on underground corrosion and cathodic 
protection. This year’s lectures will deal with newer 
materials—metallic and non-metallic, for resistance to 
aqueous and high temperature corrosion. The topics 
included are of special interest to engineers, namely, 
design in corrosion, nickel alloys, stainless steels, titanium, 
zirconium, tantalum, precious metals, plastics and 
coatings of plastics, fibreglass, paints and so on. More 
especially, this course should be of help to those engineers, 
metallurgists, chemical engineers and corrosionists who 
wish to obtain up-to-date information of developments 
at first-hand from experts in these fields. The fee for 
the course, including lunch and refreshments, is 12 
guineas and application to attend should be addressed 
to the Secretary (Summer School), Battersea College of 
Technology, Battersea Park Road, London, S.W.11 


U.K.A.E.A. An 
INFORMATION 
CENTRE 


information centre has been 
opened at the London office of the 
United Kingdom Atomic Energy 
Authority. Its purpose is to provide 
a convenient centre in London where members of the 
public, commercial firms and other organizations may 
consult published unclassified material (that is, with 
no security restrictions), and seek advice on sources of 
information on United Kingdom Atomic Energy matters. 
A collection of U.K.A.E.A. unclassified reports is available 
for reference, while indices and abstracts of atomic 
energy literature are filed, and publications about the 
work of the United Kingdom Atomic Energy Authority 
are also available. The centre forms part of the public 
relations branch of the Authority. The facilities which it 
offers are complementary to the already well-established 
information services provided by the Authority at Harwell, 
Risley and, to a limited extent, Aldermaston, for dealing 
with scientific and technical inquiries. Next to the 
centre is a photographic library which holds a collection 
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of some 8,000 photographs covering many aspects of 
atomic energy. Prints may be purchased from the stock or 
ordered to suit particular requirements. The library 
also holds stocks of slides in both colour and black and 
white, which are available on loan. The information 
centre and the photographic library are open from 
Mondays to Fridays inclusive, between 9.30 a.m. and 
5 p.m. The address is: United Kingdom Atomic 
Energy Authority, 11, Charles II Street, London, S.W.1. 


SCOTTISH FIRM’S Modern industrial processes obviously 
ADVANCE IN call for many new ideas; and in 
STEEL numerous industries, including chem- 
TECHNOLOGY ical and nuclear engineering, there is 

an increasing demand for corrosion- 
resistant structural materials. Since the war, the famous 
Scottish steelmakers, Colvilles Limited, have developed 
a new range of clad steels—known as ‘‘ Colclad ’’— 
which gives this protection at a comparatively low cost. 
It is probably a major step forward in steel-making 
technology, and the firm’s idea to bond high-quality 
stainless-steel to carbon or low alloy steel has succeeded. 
But not without considerable difficulties before the 
** break through.”’ Research on the subject commenced 
just after the war, the first task being to study the actual 
requirements of such a material, and the sort of condi- 
tions under which it would be used. It was clear that 
in most cases only one surface of a fabricating plate 
would need to be corrosion-resistant, and therefore it 
was calculated that a thin ‘“‘ skin” of stainless-steel or 
nickel would give the necessary protection, while the 
cheaper carbon-steel would provide the strength. In 
the case of nickel, the bonding process was comparatively 
easy, as it has only to be hot-rolled in contact with mild- 
steel to obtain adhesion. With stainless-steels or any 
chromium-bearing alloy, however, the problem was 
more complex; the surface of these alloys has a film 
of chromium oxide about one molecule thick, yet sufficient 
to prevent bonding. Therefore, before any stainless- 
steel cladding could be produced, this film would have 
to be removed or eliminated. An extensive study of the 
problem, about which there is a considerable amount of 
scientific literature, revealed many ingenious though too 
often impracticable methods of breaking down this 
invisible barrier. The research team at Colville’s 
Motherwell laboratories experimented by depositing a 
layer of mild-steel on to a stainless-steel surface by 
electric arc welding. It was necessary, however, to use a 
welding technique which provided the minimum pene- 
tration of the stainless-steel. After mumerous tests, a 
suitable technique was evolved. This new method, which 
is patented, requires fabrication and rolling techniques 
of a special character. A continuous bond is obtained, 
and bend tests with the cladding in tension and com- 
pression have shown no sign of separation. In fact, it is 
reported to be possible to twist the material through 
360 deg. and untwist it without causing any break in the 
bond. Colvilles, one of 16 firms participating in the 
D.S.I.R. Stand at the Scottish Industries Exhibition in 
Glasgow (September 3rd-19th), are showing samples of 
this material as well as examples of another recent 
development—Ducol W.30—a low-carbon, low-alloy 
steel combining qualities of high strength and ease in 
welding. 
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Progress at Hinkley Point 


another visit to Hinkley Point, the world’s 

first 500-MW nuclear power station, now under 
construction for the Central Electricity Generating 
Board by the English Electric-Babcock & Wilcox-Taylor 
Woodrow Atomic Power Group. 

It was in September, 1957, that the order was placed 
with the Group for the construction of the station. In 
the project, the consortium was responsible for the 
nuclear design, for supplying the main electrical generating 
plant and associated auxiliary equipment, for the design 
and construction of the reactor pressure vessel, the 
steam-raising equipment, and for the entire civil engineer- 
ing works of the station. In addition, Babcock & Wilcox 
Limited, undertook the design and construction of the 
Goliath crane, a unique structure claimed to be the 
largest of its type in the world, and which will be used 
to speed up construction work by lifting into position 
complete steam-raising unit shells and prefabricated 
sections of the reactor pressure-vessel. 

The station is due for completion in 1962—construc- 
tion work at the present time being well up to schedule. 
Most of the civil engineering work has been completed— 
a major contribution in this connection being the installa- 
tion on June 20th by Taylor Woodrow Construction 
Limited, at a point 2,000-ft. off-shore, of the cooling- 
water intake caisson, a 90-ft. dia. by 60-ft. high cylinder 
through which sea-water will flow at the rate of 35 
million gal.hr. into the station through under-water 
pipelines. The caisson, which is an intricate structure 
of reinforced-concrete construction and which weighs 
3,900 tons is supported on the sea-bed on eight 68-ft. 
long, 4-ft. o-in. dia., adjustable steel ‘“‘spud legs” 
—a «<echnique believed to be unique in power station 
construction work. 


a caer. we had the opportunity of paying 


The success of the towing into position of the caisson 
depended on very accurate timing. The tides only 
allowed a four-hour period of sufficient depth of water 





to launch the caisson, tow it to its final position and 
ground it. Such a tight schedule included many hazards, 
unpredictable weather being the foremost. The operation 
was carried out by the combined crews of Taylor 
Woodrow Construction Limited, and their towing con- 
tractors, Metal Industries (Salvage) Limited, Helens- 
burgh. After consideration of an elaborate system of 
weather forecasts and site recording instruments, the 
decision to move the caisson from its construction dock 
was made at the latest possible time. The caisson was 
winched northwards by the Metal Industries’ boom 
defence vessel through a carefully-prepared dredged 
channel of limited depth and width in the rocky foreshore 
Once outside the dredged channel, the tow was taken up 
by an ocean-going tug, through the surveyed and buoyed 
channel into deeper water, before turning east to make 
the *‘ run in” over the sinking zone. Final positioning 
was by ‘“‘ winching”’ on the caisson’s own winches to 
more precise directions given by radio from shore-based 
instruments, and was carried out to the exact require- 
ments dictated by the line and position of the tunnels 
already driven to a point in close proximity to the caisson. 
Having achieved a satisfactory location in conditions of 
strong and variable currents and a rapidly falling tide 
of 35-ft. range, the caisson was grounded on its eight 
** spud legs,”’ extended to pre-determined lengths based 
on accurate sea-bed surveys. On achieving maximum 
loading and level conditions, the main flooding valves 
were opened to render the caisson tidal, and the effort 
was completed some eight hours after leaving the con- 
struction dock. The final work was to construct an aerial 
ropeway which will carry materials and personnel 2,000 ft. 
over the channel to the caisson. Work began on this as 
soon as the caisson was grounded. Around the caisson 
as it was towed, was a sheet-pile “‘ crinoline,’’ which, 
when driven into the sea bed, will form the cofferdam 
within which connections to the cooling-water tunnels 
will be constructed. These 12-ft. dia. tunnels are more 
than half completed, and driving is 
rapidly reducing the remaining distance 
at the rate of roo ft. week. 


General site progress 

Civil engineering and structural work 
has now reached an advanced stage ; 
the 100-ft. high main biological shield 
of the first reactor was completed last 
year and the shield for the second 
reactor is now more than 8o per cent 
complete. Construction of the turbine- 
house basement is proceeding and 
the erection of the steel superstructure 


Since construction started in December 1957 
considerable progress has been made at this 
500-MW nuclear power station. The illus- 
tration is a view of the site from the top of the 
400-ton lifting capacity, Goliath crane 
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has commenced. Some 100,000 cu. yd. of rock had to 
be excavated before construction work on the turbine 
house basement could be commenced. The site for 
the pumphouse was excavated to a depth of 80-ft., the 
foundations have been completed, and concreting of 
the floor and walls is now in progress. The outfall, 
designed to convey the cooling-water back to the Bristol 
Channel, is also substantially complete. 


Reactor pressure vessels and steam-raising units 

Work is now well advanced on the site pre-fabrication 
of the 67-ft. dia. spherical pressure-vessel to contain the 
graphite core for No. 1 reactor. The vessel is made from 





3-in.-thick mild-steel plates formed at 
the Renfrew works of Babcock & 
Wilcox Limited, each course of plates 
being pre-assembled on jigs in order 
to check shape and alignment. 

After this check assembly, groups of 
several plates are fully welded at the 
works into assemblies suitable for 
transport to site (by sea and road via 
the Port of Combwich, some four 
miles from Hinkley Point). To reduce 
as far as possible the amount of welding 
to be done at site within the reactor 
biological shield, the plate assemblies 
as received from the works are built 
into complete circumferential courses 
in the site-fabrication shop, with the 
result that less than half of the vessel 
fabrication will be carried out in-situ, ° 
within the biological shield. The —— 
plates forming the first course are set up on jigs, being 
held together and aligned by wedge clamps. The size 
of each plate as received from the works allows for 
the welding contraction so that when the complete 
course of plates is set up with the correct welding gaps, 
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the diameter of the course after welding will be within 
the permitted tolerance. When the course plates have 
been assembled, the joints between them are manu- 
ally welded in a carefully programmed sequence to 
assist in maintaining circularity. After welding is com- 
pleted the weld surface is prepared for examination, 
and the joint X-rayed. When the first course is finished, 
the skirt and second course plates are matched to it and 
welded similarly into complete rings. Then the welds 
between the skirt and first course, and between the 
first and second courses are made and the bottom cap 
welded to the first course, thus completing a section of the 
vessel which can be lifted into the biological shield. 


(Left). Aerial view of the completed 

biologica! shield of No. | reactor, 

showing, also, the foundation plinth 

for three of the six steam-raising 
units 


(Below). Close-up of structure of 

No. | reactor building showing 

biological shield, plinth for steam- 

raising units, and steelwork for 
control room 





Before removing this section (which includes the 6-ft. 
dia. gas-inlet apertures of the pressure-vessel) from the 
area, the plates of the third course will be assembled 
in place on the second course and matched to it. The 
vertical seams of the third course will then be welded. 
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This procedure will be followed for all the pre-fabrication 
work, each course being matched to the previous one 
before the latter is lifted away to its position in the 
biological shield. The pressure vessel will be supported 
on the external cylindrical skirt and welded to it, and the 
bottom of the skirt will rest on structural steel members 
above the concrete foundation. The graphite structure 
itself will be supported on a grid, the weight being trans- 
mitted to the external skirt by an internal skirt which 
supports the grid. The hot gas will leave the top of the 
shell through six large circular openings and there will 
be six similar inlet openings in the bottom for the return 
of the cooled gas. 


Steam-raising units 

The shell of the first of the 
twelve go-ft. high units, each 
weighing well over 300 tons, has 
been completed and, following 
X-ray examination of the circum- 
ferential welds now being carried 
out, the shell will undergo hyd- 
raulic test preparatory to being 
moved and positioned on its 
foundation plinth alongside No. I 
reactor building. The fabrication 


Cooling-woter intake caisson nearing its 
final position 2,000 ft. offshore 


a Pe 


of the second and third steam-raising units is now 
well advanced. The procedure adopted for the fabrica- 
tion of these units is similar to that developed and 
applied by Babcock & Wilcox in their construction 
of all the steam-raising units at the Calder Hall and 
Chapelcross stations. The sub-assemblies for each shell 
in the form of six ring-sections complete with all thermal 
sleeves, and two domed ends, were manufactured at the 
company’s Dalmuir works and shipped to site by sea 
via Combwich. At site, the sections are assembled in 
sequence on rail trolleys and taken into the fabrication 
shop. When welding is completed, the weld surface is 
prepared for examination and the joint X-rayed. When 
the six sections of the shell are welded together, the top 
and bottom heads are fitted, and finally the supporting 
skirt. After each seam is completed it is stress relieved, 
using high-frequency induction heating equipment. 
On completion, the shell is drawn into the hydraulic 
test area, all duct and access openings having previously 
been carefully sealed. The vessel is then filled with water 
and subjected to a test pressure of 308 Ib./sq. in. After 
hydraulic test the shell is drained and the interior cleaned 
by vacu-blast equipment. During this work a stream 
of clean dry air from a drying unit is drawn continuously 
through the shell by fan so that there is no possibility 
of condensation on the clean surfaces. 

After stress-relieving, hydraulic test and sealing opera- 
tions are completed, each shell is ready for placing in 
position on its prepared foundations, there being six 
steam-raising units per reactor, placed three on each 
side of the reactor building. The internal components 
and fittings will be installed subsequently, under the 
strictest ‘‘ clean-room ”’ conditions; the complete units 
will then each have a total weight of some 1,250 tons. 
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The Goliath crane 

In previous issues of this journal we have made 
reference to the Goliath crane which Babcock & Wilcox 
have designed, manufactured, and erected for use in the 
construction of the station. The crane which, as pre- 
viously mentioned in these notes, is believed to be the 
largest of its type in the world, has now completed its 
commission tests and is in operation on the site, which 
it can traverse for a distance of more than 500-yd. from 
the assembly and fabrication area, to a point beyond the 
two main reactor buildings. The great height of the 
crane enables it to straddle and clear adequately the tops 





of the reactor buildings, which will be 180-ft. high when 
completed. The overall height of the crane is 240-ft., 
it has a span between centres of track rails of 250-ft., 
and is capable of lifting loads of up to 400 tons by means 
of two 200-ton lifting hooks each operated by its own 
hoisting gear and control cabin. The two hooks can be 
used as independent units, or their operation synchronised 
so that both hooks are controlled as a single unit when 
the heavier loads are being lifted. Approximately 1} 
miles of hoisting rope, 1}-in. dia. is used by the two 
lifting beams. Each leg of the crane is mounted on two 
self-compensating bogies, running on single-line railway 
track, the bogies being electrically-operated, and pro- 
vided with special means to synchronise the movement 
of the legs while the crane is moving. The maximum 
rate of travel is 50-ft./min. (just over one-half mile an 
hour), when carrying the heaviest loads envisaged, which 
will be about 385 tons. An important feature of the 
design and construction of the crane is, that it can be 
dismantled for transport by road, rail or sea for re- 
erection and use on other constructional undertakings. 
To achieve this, the 250-ft. long main girder or “* bridge ”’ 
and the 240-ft. high bipod legs are divided into a number 
of sections of a size convenient for normal transport, 
when they can then be bolted together on site to make 
up the complete crane. The leg sections and the bridge 
are of welded box-girder design giving great strength 
with economy of material, although the crane is so 
large that more than 1,600 tons of steel has been used 
in its construction. The erection of a crane of this magni- 
tude required much ingenuity. For the purpose, each 
leg was erected section by section and temporarily 
guyed by steel ropes, in the vertical position. In the 
erection of the crane, nearly 500 bolts, 2-ft. 5-in. long 

















ope AT PPPS «ASI TiOh TET SST tal 





Engineering and Boiler House Review, August, 1959 


and 2-in. diameter, are used to connect together the 
main component sections and girders. 

The complete bridge of the crane, weighing over 640 
tons was lifted 240-ft. to its final position, using its own 
hoisting gears which were in position on the bridge. 
In effect, the crane “‘ lifted itself by its own bootstraps.” 
It is stated that this spectacular operation, calling for 
perfect control and co-operation between all concerned, 
was completed in just over an hour. When the bridge 
was hoisted to its full height, the legs were allowed to 
tilt inwards to their final positions, by progressive slacken- 
ing of the outer guy ropes, until the ends of the bridge 
were resting on their bearings and the whole structure 
was finally secured. 

Because of the arrangement of the lateral bracing 
between the main girders, it was not possible to take the 
hoisting ropes from the barrels down between these 
girders. The crabs were, therefore, designed with the 
barrels positioned at the outer edges of the crab so that 
the ropes from one barrel are on the outside of one main 
girder, and those from the other barrel on the outside 
of the other main girder. The main hoisting gear on 
each crab lifts 200-tons at a speed of 4.2-ft.'min. The 
motor has an output of 150-b.h.p. and drives the two 
10-ft. dia. main barrels through worm and spur gears. 





(Above). Pre-assembly at the Renfrew works of 
Babcock & Wilcox Ltd., of one course of a 67 ft 
dia. reactor pressure vessel 


(Above, right). Fabrication on site of No. | course 
and supporting skirt of a reactor pressure-vessel 


(Right). Site fabrication of the shell of one of the 
90 ft. high by 21 ft. 6 in. dia. steam-raising units 
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On each crab there is an auxiliary hoisting gear, capable 
of handling a load of 30-tons at a speed of 16-ft./min. 
The motor has an output of 45-b.h.p. and drives through 
worm and spur gears the auxiliary barrel, which is placed 
near the centre of the crab frame. The ropes from 
the auxiliary barrel are led over pulleys so that the hook 
operates on the outside of the girders, at one side. Each 
crab is mounted on four rail wheels, and the crab is 
traversed across the girders by a 30 b.h.p. motor driving 
two of the rail wheels through worm and spur gearing. 
The two “ feet”’ on each crane leg are each supported 
on a compensating girder, which is in turn, supported 
on two bogies, each bogie having four rail wheels running 
on a single track, the wheels and bogies being fully 
compensated. One of the two travelling bogies at the foot 
of each leg is equipped with a motor which drives through 
worm and spur gearing all the four wheels on this bogie, 
the companion bogie in each case having four “‘ trailing ”” 
rail-wheels. There are four “‘ travelling’? motors, each 
having an output of 80 b.h.p., giving a “‘ travelling” 
speed of 5§0-ft./min. Directly coupled to each 


motor is a power Selsyn of 35 b.h.p. capacity, the purpose 
of these Selsyn units being to ensure the synchronisation 
motors under all loading con- 
The electrical supply to the crane is 415-V, 


’ 


of the four “‘ travelling ’ 
ditions. 
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(Left) 


(Right) 





The main hoist and auxiliary hoist 


three-phase, so cs 
control gear and the cross-traversing control gear of each 
crab are of the reversing-contactor type operated by a 
master controller for each motion, with provision for 
slow-speed hoisting and lowering, and for plugging in 


both directions of traverse. An _ electrically-operated 
passenger lift is provided on one of the legs to give easy 
access to the top of the crane. Also, on the same leg 
there is a stairway leading from ground level to the top 
of the leg. Access ladders and platforms provide access 
where necessary, to all parts of the crane for lubrication 
and maintenance. When the tests with the 400-tons 
maximum working load had been completed satisfactorily, 
a test load of §00-tons was applied and the crane once 
more operated through all motions. 

It should be emphasised that the crane is essentially 
an erecting tool which has been designed specifically for 
quick and economical dismantling and transport, and 
subsequent reassembly on other sites. It might, indeed, 
be expected to be dismantled and re-erected a number of 
times, remaining on site for lengthy periods of time on 
each occasion. Freeman Fox & Partners in their capacity 
of consulting engineers, were responsible for the overall 
design of the crane structure which is designed to with- 
stand wind loads of up to 100 m.p.h. velocity. Many 
new and unusual features are incorporated in the design 


Station data 

From time to time we have published various technical 
details, capacities, etc., concerning the station, but the 
following figures include information additional to that 
previously made available by the company. Flow and 
circulation figures: refer to one reactor only 


Reactor 
Number of reactors Two 
Reactor heat rating 966-MW 
Diameter of pressure vessel : 67-ft. 
Thickness of pressure vessel (excluding 

internal insulation) 3-in. 


Coolant co 
can temp 


Nominal max 430 deg. ( 


General view of the 
erection by Babcock & Wilcox 
Ltd. of the 400-ton Goliath 
crane, during the lifting of 
the main bridge 


The Goliath crane 
completed and in service at 
Hinkley Point 
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Reactor inlet temperature 
Reactor bulked outlet temp 
Reactor inlet pressure 
Reactor gas mass flow 
Total reactor pressure drop 
Circuit pressure drop 


Boilers and Turbines 

Number of steam raising units 
H.P. steam pressure 

H.P. steam temperature 

L.P. steam pressure 

L.P. steam temperature 

Total steam flow 





178.9 deg. C 
373.3 deg. C 
185 Ib.'sq. in. g 
10,300 Ib. sec 
4.4§ lb. sq. in 
8.63 Ib. sq. in 


I'welve 

640 lb.'sq. in. g 
685 deg. F 

170 Ib./sq. in. g 
660 deg. F 

2.76 1o* Ib. hr 


Total H.P. steam flow 1.76 1o® Ib. hr 
Total L.P. steam flow 1.00 10° lb. hr 
Number of main turbines Six 
Output of each turbine 87-MW 
Number of variable frequency turbines Three 
Load on variable frequency turbines 

reactor . ; 25.2-MW 
Heat transferred to gas by circulators 

reactor , 22.9-MW 
Maximum capability of each variable 

frequency turbine ; 33-MW 
Heat transferred from gas in boiler 

reactor 986.2-MW 
Main Circulators 
Number of circulators Twelve 
Type of circulator Single-stage axial 
Blower temperature rise 5.0 deg. C 
Output 
Net electrical output 500-MW 
Net efficiency 0.26 


William Boby & Co. Ltd., Rickmansworth, have designed, 
and are building, what is believed to be the world’s largest 
deaerator for the feed-heating system associated with the 
5§50-MW Parsons turbo-alternator set at the C.E.G.B. Thorpe 
Marsh Powef Station, near Doncaster. The turbo-alternator 
set will be nearly 300-ft. long, and the deaerator plant will 
occupy some 36,000 cu. ft., being about 80-ft. long, 15-ft 
wide, and standing about 30-ft. high. Boby’s are also supplying 
what are believed to be the two next largest deaerators built 
in this country for the feed heating systems of the two 275-MW 
English Electric sets being installed at the C.E.G.B. Blyth 

B”’ power station, Northumberland 
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Sulzer Brothers Limited 


HIS year Sulzer Brothers Ltd. celebrate the 125th 
T anniversary of their foundation. Started originally 
as a family iron founding business at Winterthur, 
Switzerland, in 1834, the firm became a limited liability 
company in 1914, and today, as an international organisa- 
tion, their production range includes diesel engines, 
gas turbines, pumps, fans, steam boiler plants, high- 
pressure pipe lines, steam turbines, compressors and 
blowers, refrigerating machinery, heating and air con- 
ditioning installations, weaving machines and foundry 
products. The company are also well known as manu- 
facturers of diesel-electric locomotives. These are four- 
stroke turbo-charged models with ratings from 725 
to 2,300 h.p. at 950 to 750 r.p.m. Locomotives with 
these higher ratings are now being supplied to British 
Railways 
The Sulzer steam engine was the first enterprise to 
carry the reputation of the firm outside Switzerland 
The horizontal poppet-valve steam engine which they 
exhibited at the 1867 World’s Fair in Paris attracted 
considerable attention, but later they became even more 
widely known, especially in shipping circles, for their 
share in the development of the diesel engine. The 
first reversible two-stroke marine diesel engine was 
exhibited by them at the World’s Fair of 1906, in Milan 
The total power of Sulzer diesel engines sold to date 
exceeds 14-million h.p., and the production of the parent 
works at Winterthur now amounts to 150,000-180,000 
h.p. annually. Most of these are large two-stroke marine 
units, while in addition there are two-stroke trunk-piston 
engines of medium rating for marine propulsion and 
power generation. Four-stroke engines, with and without 
supercharging, are built, and new welded two-stroke 
marine engines for operation on heavy fuel oils and for 
exhaust-gas turbo-charging have also been developed. 
With their latest engines (type- 
RSAD76), which are scavenged ex- 
clusively by their exhaust-gas turbo- 
charges, Sulzer Brothers have con- 
solidated their position in the first rank 
of marine engine designers. The 
greatest possible simplicity (the Sulzer 
cross-scavenging system has been re- 
tained from the first), small space 
requirements, good accessibility of all 
parts and low fuel consumption are 
among the many advantages of these 
two-stroke engines, which are built 
with from five to twelve cylinders. As 
the normal output per cylinder is 
1,300 h.p., the largest unit attains 
15,600 h.p. at nominal load and over 
18,000 h.p. at maximum load. 


General view from the air of the Oberwinter- 
thur works of Sulzer Brothers Ltd 


125th Anniversary 


Centrifugal pumps and fans were first manufactured 
by the company in 1860 and today they are built in all 
types and sizes, from the smallest unit for domestic 
water supplies up to large sets for city waterworks 
and storage plants for hydro-electric power stations. 

Another important date in the Sulzer history was 
1841 when they constructed their first steam boiler. 
Today the company are among the leading boiler manu- 
facturers and act as general contractors for the planning 
and construction of thermal equipment for public and 
industrial power stations and district heating plants. 
For medium-pressure steam plants they build water- 
tube boilers with capacities from 1,000 to 350,000 Ib. /hr 
and for pressures up to 900 Ib.’sq. in., while the well- 
known Sulzer Monotube steam generator has been 
developed for high and ultra-high pressures and tempera- 
tures. Today boiler plants operating on this latter system 
are being erected for supercritical pressures up to 5,600 
lb. 'sq. in. and outputs up to 325-MW 

Among other products, Sulzer reciprocating compres- 
sors for chemical and industrial duties attain pressures 
up to 17,000 lb.’/sq. in. The largest ammonia condenser 
has a refrigerating capacity of 40-million B.Th.U./hr 
Sulzer refrigerating machinery is also suitable for the 
production of very low temperatures, as employed in the 
chemical industry and in modern quick-freezing plants 
for the long-term storage of perishable foodstuffs such 
as meat, fruit and vegetables. Two- and three-stage 


compression and refrigerating temperatures as low as 
— 7§ deg. F. are no longer exceptional in this field. The 
development of the Sulzer gas turbine began in 1939, 
and while the first plants operated on a semi-closed 
cycle designed for high-efficiency and large unit outputs, 
today, single-shaft turbine sets up to 13,000-kW pre- 
Gas turbines operating on furnace blast have 


dominate 
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been particularly successful; they generate electricity 
while at the same time driving blast-furnace and steel- 
works blowers. Gas turbines can also be employed to 
advantage wherever cheap fuels are available for con- 
tinuous operation or where running periods are short, 
e.g., in peak-load power stations or emergency generating 
plants. The turbo-machine department, furthermore, 
manufactures axial and radial compressors for capacities 
up to 200,000 cu. ft./min. and practically all pressures 
required in industry, as well as exhaust-gas turbo- 
charges for two-stroke and four-stroke diesel engines. 
The construction of high-pressure pipe lines for hydro- 
electric power stations has expanded with the growing 
power demand, and Sulzer Brothers have played a leading 
part in the development of welded pipe lines, introducing 
new designing and manufacturing methods. 

The production range of the heating and ventilating 
department is not restricted to steam and hot-water 
central heating plants—but also includes industrial 
thermal plants using high-temperature water or steam 
as a heat-carrying medium, hot-water supplies and 
drying plants, air conditioning and vapour dispersal 
equipment, electric heating and dry coke cooling plants 
and waste-heat recovery plants for paper machines and 
other uses. In recent years panel warming has been 
widely applied, while special equipment for the textile 
industry, such as suction clearer installations and spool 
dryers, have been developed. 

Having originated in a foundry, the Sulzer company 
has always given special attention to this department. 
The foundries produce grey cast-iron, cast-steel, non- 
ferrous and precision castings, and more recently also 
modular cast-iron for highly stressed components, 
particularly crankshafts. These castings are not only 
provided to meet the firm’s own requirements, but are 
also supplied to other Swiss and foreign engineering 
works. The annual production at Winterthur is today 
20,000-tons, the largest single castings weighing as 
much as §0-tons 


New foundry 

As working conditions in the foundries at Winterthur 
have become more and more congested, the company 
decided some years ago to erect a new iron and steel 
foundry at Oberwinterthur where, since 1907, they have 
maintained a second manufacturing centre. Here the 
new foundry building covers an area of nearly 350,000 
sq. ft., and the plant installed is capable of producing 
castings weighing up to 120-tons, and already has an 
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annual production of approximately 24,000-tons of steel 
and iron castings. 

Of the various alternatives studied, the building 
eventually chosen comprised six bays running north to 
south, and to the north of these three transverse bays 
running east to west; these latter bays accommodate 
the core shop and two pattern shops. Steel castings are 
made in two of the six remaining bays, these being served 
by three arc furnaces of 3, 6 and 14-toms capacity, and 
two medium-frequency induction furnaces of }- and 
I-ton capacity. The other four bays producing iron 
castings are supplied with metal from two hot-blast 
cupolas. Both these units have hearth diameters of 
43}-in., are over 76-ft. in height, and each has a melting 
output of 12-tons/hr. For reasons of economy it was 
decided to supplement the cupola installation with a 
battery of medium-frequency induction furnaces. This 
installation comprises four crucible furnaces with capaci- 
ties from 2-10-tons. 

For future extension it will be possible to erect one 
further bay each on the east and west sides, and to 
lengthen the building considerably to the north. The 
transverse bays are constructed so that the crane-tracks 
from the longitudinal bays can be carried through to the 
north, if necessary, without any substantial alterations. 

A preparation plant at one end of the building supplies 
sand to all parts by a conveyor system, and there is also 
a central core-making section. All production is highly 
mechanised—a good example of this aspect of the foundry 
being the green-sand moulding shop for grey cast-iron. 
Here moulds are produced by a fixed-cycle system on a 
turntable which rotates through 90 at each movement. 
The moulding boxes are produced in four stages as 
follows: (1) Assembly of pattern and moulding box. 
2) Filling with moulding sand by a filling unit. (3 
Ramming-up of the mould with a sandslinger. (4) Trans- 
ferring of the box on to a roller-conveyor leading to a 
turn-over machine. The boxes pass by way of the turning 
and lifting machine to the casting lines where they await 
pouring. After coming from a 20-ton shake-out, the used 
boxes travel back along a special roller-conveyor to the 
vicinity of the turntable. 

An interesting development in this process is the use of 
a sandslinger, by which the sand is hurled into the mould 
centrifugally by means of a rotating wheel. The motor- 
driven wheel of the latest models delivers approximately 
0.3§ cu. ft./sec. of sand at a speed of around 160-ft. /sec. 
The sandslinger, although used in America for the past 
30 years, has only recently been introduced into Europe. 

The five units at Oberwinterthur handle 
some 3}-million cu. ft. of sand annually 


Services 

In metallurgical furnaces, mould-drying 
ovens, etc., large quantities of hot water and 
air are produced and must be disposed of. 
The waste heat recovery plant of the new 
foundry operates in three stages at 158, 104 
and 77 deg. F. The pre-heaters of the 
ventilation system and the hot-water in- 
stallation for the large washrooms are 
connected to the first stage and the hot- 


The new foundry from the south-west. On the left 
can be seen part of the new five-storey office building 
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(Above). View of the new cupola installation from the 
front. This comprises two hot-blast units, each with a 
melting output of 12-tons hr 


(Right). View of turntable, sandfiller, sandslinger, 
turn-over machine and sandcutter in the green-sand 
moulding shop for grey iron 


water pre-heaters to the second stage, while the 
water is returned from the third stage to the 
various cooling circuits 

Water supplies are taken from the mains 
system covering the entire works, which is 
fed partly from the Winterthur town supply and partly 
from the company’s own ground water well. Distribu- 
tion to the foundry is effected through underground 
pipe ducts, and inside the foundry through overhead 
pipelines The underground pipe ducts mentioned 
above are used elsewhere in the Sulzer works for all 
types of piping and cables, but as stated, are not con- 
tinued inside the foundry area, in order not to restrict 
the space available for the underground foundry in- 
stallations 

In addition to the water pipes there is an extensive 
supply system for compressed air, which is obtained 
from the central compressed-air plant of the Oberwinter- 
thur works ; for oil, which is required in large quantities 
for the generation of heat at various points; for gas, 
supplied by the municipal gasworks ; and for oxygen, 
delivered through a pipeline from an oxygen plant at 
Griize, belonging to the Sauerstoff- und Wasserstoff- 
Werke AG. of Lucerne. 


The foundry receives electricity mainly through a 
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number of 10,000-V cables from a newly erected trans- 
former and distribution station, The high-voltage cables 
run along lines of columns in the various bays and lead 
to a number of stations at the main centres of consumption 
which are equipped with unit transformers of 1,000-kVA, 
10,000/380/200-V. Low-voltage cables lead from these 
block stations in small floor channels to the various 
distribution boxes along the row of columns, and from 
there to points of consumption 

Altogether 31 cranes are installed with lifting capacities 
ranging between § and 8o0-tons, and among these, in 
addition to the overhead travelling cranes, are numerous 
smaller cranes of special types including semi-portal 
cranes serving part of a bay, with capacities up to 10-tons ; 
swivelling bracket cranes serving individual working areas; 
and compressed-air hoists for special duties in working 
areas handling small components up to I-ton. 

A special laboratory is responsible for sand control 
and research, while the new foundry can call upon the 
services of the metallurgical laboratory attached to it 
and the Sulzer central laboratories. Here, not only are 
purely practical problems investigated, but research 
work is carried out in the fields of foundry and materials 
technology in order to improve further the manufacturing 
processes and the quality of the castings produced. 

Also recently completed at Oberwinterthur is a new 
heavy machining shop, comprising two bays. One of 


these is equipped for what might be termed “‘ flat” 
work involving the use of planing, milling, radial drilling 
and horizontal boring machines, while the second bay is 
concerned with the manufacture of crankshafts, cylinder 
liners and pistons 


W. H. Allen Sons & Co. Ltd. have received orders for eight 
Allen-Stoeckicht epicyclic gear units for motor-driven boiler- 
feed pumps, for installation in the new Blyth “‘ B”’ and Rich- 
borough power stations of the Central Electricity Generating 
Board. For the Blyth ‘‘B”’ station, four 4,000-h.p. speed- 
increasing gear units have been ordered by Hawthorn Davy & 
Co. Ltd., each gear designed to increase the motor speed from 
1,480 r.p.m. up to the pump speed of 4,500 r.p.m. The four 
gear units for the Richborough station, ordered by the Harland 
Engineering Co. Ltd., are also speed-increasing gears, designed 
to transmit 2,600-h.p. through a speed increase of 1,490 
§,500 r.p.m. Epicyclic gears are also to be used in the Rich- 
borough power station on the main 120-MW Richardsons 
Westgarth turbo-alternators for the speed-reduction drive to 
the alternator exciter. All the foregoing gears are being 
built at the Atlas Works, Pershore, Worcestershire, of W. H. 
Allen Sons & Co. Ltd 





Trawsfynydd Nuclear Power Station 


LETTER of intent was issued recently by the 

Central Electricity Generating Board to Atomic 

Power Constructions Ltd.* to enter into a contract 
for the design, construction, and commissioning of a 
500-MW nuclear power station at Trawsfynydd, North 
Wales. The proposals made by Atomic Power Con- 
structions Limited, include a development scheme for 
Portmadoc Harbour to enable much of the heavy plant 
and equipment to be sent to the site by sea. 

The Trawsfynydd site is about 600-ft. above sea level 
on the northern shore of the artificial Trawsfynydd lake 
which was created some 30 years ago to serve as a storage 
reservoir for the Maentwrog hydro-electric power station. 
This lake is large enough to provide the 35-million 
gal./hr. of cooling water required for the nuclear station. 
The land, which is owned by the C.E.G.B., is rocky and 
broken and of no agricultural value. The reactors will 
be built directly on rock foundations. The station will 
be connected by overhead line to the 275-kV supergrid 
transmission system at the Ffestiniog pump storage sta- 
tion now under construction five miles to the north. 

The design of the power station provides for two 
natural-uranium graphite-moderated gas-cooled reactors 
operating in conjunction with steam-raising units and 
turbo-alternators to give a net station output of 500-MW. 

The principal structures in the proposals submitted 
by Atomic Power Constructions Limited will be two 
reactor buildings, a turbine house and an outdoor switch- 
ing station. 

The graphite moderator structure will be about 48-ft. 
across flats and 27-ft. 6-in. high, and will contain 3,720 
vertical fuel element channels on a square lattice pitch 
of 7}-in. The moderator will be built up of machine 
graphite blocks held together by circumferential restraint 
members. The vertical fuel element channels will contain 
fuel elements of natural uranium sheathed in a magne- 
sium alloy can, with an extended surface to give improved 
heat transfer, and four longitudinal alloy splitters to 
centralise the element in the channel. The diameter of 
the fuel element channel is constant throughout the 
core. The channels, outside the flattened zone of the 
reactor, are gagged to ensure that heat is removed at the 
highest outlet gas temperature. A fabricated steel grid 
carried on pillars and struts from the inner skirt of the 
pressure-vessel will support the graphite structure. 
Differential expansion between the moderator and its 
support will be accommodated by a series of ball thrust 
races 

The graphite structure will be contained in a spherical 
steel pressure-vessel 61-ft. internal diameter, fabricated 


*Atomic Power Constructions Limited 1s a group formed at 
the end of 1956, and consists of Crompton Parkinson Limited, 
Fairey Aviation Limited, International Combustion (Holdings 
Limited, and Richardsons Westgarth & Co. Ltd., in association 
with Nuclear Civil Constructors, a partnership of Trollope & 
Colls Ltd., and Holland & Hannen and Cubitts Ltd., to provide 
the civil engineering organisation of the group 


from plate 3}-in. thick. A circumferential gas-seal will 
be fitted between the pressure vessel and the graphite 
structure. 

Heat will be removed from the reactor by means of 
carbon-dioxide gas at a nominal pressure of 240 Ib./sq. in 
Six boilers or steam-raising units will be connected to 
each reactor pressure vessel by ducts §-ft. 6-in. dia. ; 
these being provided with expansion bellows and isolat- 
ing valves. 


Boilers 

The six boilers for each reactor will be placed in line 
in two groups of three, on opposite sides of the pressure 
vessel. The boiler shells are to be 18-ft. internal dia- 
meter and 116-ft. high and fabricated from 2}-in. thick 
steel boiler plate. A dual-pressure steam cycle has been 
adopted, the boilers generating 65 per cent. of the steam 
at the high-pressure. Each boiler shell will contain 
six sets of tube banks, namely, mixed economiser, L.p. 
evaporator, h.p. economiser, h.p. evaporator, Lp. super- 
heater and h.p. superheater. All tubes throughout the 
boiler will have external resistance-welded fins, to im- 
prove the heat transfer between the gas and the steam. 

Installed vertically below each boiler will be a gas- 
circulator or single-stage axial-flow fan, designed to 
return the CO, to the reactor. The circulator drive will 
comprise a constant-speed direct-coupled 6,000 h.p. 
induction motor running at 2,950 r.p.m. During opera- 
tion, the gas flow will be regulated by linked throttle 
valves in the main gas-ducts, and by-pass valves in re- 
circulation ducts. 

The reactor building will house the reactor and the 
boilers, and will occupy an area of approximately 300-ft 
by 180-ft. at ground level. The height will be 179-ft. 
Each boiler, with its associated gas ducts, is to be indi- 
vidually shielded along its entire length by shield walls 
which connect with the biological shield of the reactor 
itself. At boiler plinth level the building will be extended 
to form a common circulator house containing the electric 
motors for the gas-circulators 

On-load fuel-handling is to be provided by charge 
machines, each of which will be a composite unit capable 
of carrying out all operations connected with the fuel- 
handling system on the charge face. The machines will 
be approximately 64-ft. high and weigh approximately 
380-tons, each. Remote and local control will be provided 
for charge machine operations, but normal operation will 
be from a remote control room near the charge face. 

Control of the station during normal operation will be 
carried out from a central control room, sited between 
the two reactor buildings. There will be two automatic 
control loops external to the reactor; one is primarily 
intended to eliminate instabilities in the reactor neutron 
flux, the other to be used for adjusting the reactor output 
to meet the load demand. Provision is to be made for 
full automatic control of the station, if required at some 
future date. 
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The turbo-alternators will be arranged transversely in 
a turbine house approximately 450-ft. long and 220-ft. 
wide. Each generator will have a maximum continuous 
rating of 145-MW and will be a four-cylinder machine 
designed for a dual-pressure steam cycle, the steam being 
discharged from each turbine through six exhausts into 
twin condensers. The alternators will have water-cooled 
stator windings. The steam conditions at the turbine 
stop valve are to be as follows:—h.p. steam 927 Ib./sq. in 
and 715 deg. F. ; l.p. steam 290 lb. 'sq. in. and 685 deg. F. ; 
steam flow ratio 65 per cent. h.p., 35 per cent. Lp. 

The generator output will be stepped up to 275-kV by 
157-MVA transformers connected by cables to the 
C.E.G.B. switching compound about 300-ft. away. 
Auxiliary transformers will be provided in addition for 
a supply at 11-kV and 415-V for the power station 
requirements. 

The circulating-water pump house will contain six 
pumps capable of circulating 500,000 gal./min. of water 
drawn from Trawsfynydd lake and returned to it for 
natural cooling. 

The first stage of the contract will involve nearly half-a- 
million cubic yards of excavation, a large amount of this 
being rock which will involve blasting. A Goliath crane, 
having a span of 250-ft. and a lifting height of 200-ft., 
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will be used to lift loads of up to 400-tons in weight. 

Work on the site commenced on July Ist, 1959, and 
it is anticipated that the completed station will be fully 
operational in 1964. 

The main work will be allocated as follows :—Crompton 
Parkinson Limited will be responsible for the 275-kV 
generator transformer ; station, unit and auxiliary trans- 
formers ; 11-kKV, 750-MVA switchgear; 415-V switch- 
gear; switchgear control panels; auxiliary motors and 
alternators; cables and lighting equipment. Fairey 
Aviation Limited will provide reactor equipment including 
charge machines; control rod mechanisms; graphite 
machining and laying equipment; and irradiated fuel 
disposal equipment. International Combustion (Holdings) 
Limited will be responsible for the 12 boilers, each of 
150-MW heat rating; the main and recirculation CO, 
gas ducting; and the biological shield cooling system. 
Richardsons Westgarth & Co. Ltd. will supply the 145-MW 
turbo alternator sets; condensers and feed-heating 
plant ; dump condensing plant ; and CO, gas-circulators 
and associated plant. Nuclear Civil Constructors will be 
responsible for civil engineering work. Babcock & 
Wilcox Limited, as sub-contractors, will manufacture the 
two spherical reactor pressure-vessels, each 61-ft. diam., 
and will also supply the 400-ton Goliath crane. 





Stewarts and Lloyds Limited have received an order 
for the supply of approximately 270-miles of 16-in. dia. steel 
piping for use in the construction of an oil pipeline in Assam, 
north-east India. The order has been placed by The Burmah 
Oil Co. Ltd., London, on behalf of Oil India Private Limited 
and in agreement with the Government of India. The pive- 
line will run from the oilfields at Nahorkatiya, in Upper Assam, 
where substantial reserves of oil were discovered in 1953 by 
drillers of the Assam Oil Co. Ltd. (a wholly owned Burmah 
Oil subsidiary) to an oil refinery to be erected near Gauhati, 
in Assam. This refinery, the first of two which are to be built 
by the Government of India, is expected to be in operation 
in 1961. The second refinery will be erected at Barauni, in 
the State of Bihar, and the oil pipeline will be extended to 
that plant in a later stage of the operation, making the total 
length of the line 720 miles. The new refineries will process 
crude oil produced in Upper Assam and transported to them 
by Oil India Private Limited, a newly-formed company in 
which the Government of India and The Burmah Oil Co. Ltd. 
are partners. India recently accepted credits of £3 million 
from the British Government for the purchase of pipe and 
ancillary plant for the pipeline in the U.K. Burmah Oil 
Company has offered to lend a total of £20 million to Oil 
India towards the sterling exchange cost of the project. The 
oilfield at Nahorkatiya, and the neighbouring field of Moran, 
are capable of a production of about 24 million tons of crude 
oil per annum. Both fields are now awaiting completion of the 
pipeline and refineries. At the present time, the only pro- 
ducing oilfield in India is the small, but locally important, 
Digboi field, in Upper Assam, which was discovered in 1889. 
The pipe line to be supplied by Stewarts and Lloyds Limited, 
will cost £2 million and will comprise 32,000 tons of 16-in. 
pipe made to A.P.I. standard 5L X46. Delivery will be made to 
Calcutta at the rate of four to five thousand tons a month 
between September, 1959, and March, 1960. The piping will 
be manufactured at the Clydesdale Works of Stewarts and 
Lloyds. 


G. & J. Weir Limited, Glasgow, and Chicago Bridge & 
Iron Company, Chicago, Ill., announce that they are setting 
up a jointly-owned subsidiary company in the United States 
to be known as Weir-Chicago Bridge Inc. The new company 
will have as its objective the design, fabrication and erection 
of saline water conversion plants. The company will be 
combining the knowledge and experience of G. & J. Weir 
Limited, as manufacturers of large sea-water evaporation and 
distillation plants, with the fabrication and construction 


facilities of the Chicago Bridge Company. G. & J. Weir 
Limited are the leading manufacturers of large sea-water 
evaporation plants, having supplied plants with a total 
capacity of 12 million gal. day, which is equivalent to more 
than two-thirds of the total installed world capacity. The 
firm’s most recent ‘ Multi-flash’’ design has resulted in 
important economies in the cost of fresh water produced. 
Currently under construction are a 40-stage ‘* Multi-flash ”’ 
plant for the Island of Guernsey and two 1,200,000 gal. plants 
for the state of Kuwait. These latter are the largest individual 
units to be built. Chicago Bridge & Iron Company are the 
leading builders of large evaporators for the pulp and chemical 
industries of the United States ; they have extensive fabrica- 
tion and erection facilities throughout the United States and 
over the rest of the world, as well as a well-distributed organisa- 
tion of sales offices. This strong partnership will make avail- 
able to American water authorities, all the advantages of Weir 
experience and technique together with the unrivalled produc- 
tion and erection resources of Chicago Bridge. 


The Central Electricity Generating Board have placed an 
order with Worthington-Simpson Limited, Newark, 
Notts., for the supply of the complete condensing and feed- 
heating plant for one 120-MW turbo-alternator of English 
Electric Company’s manufacture, at Bankside ‘“‘B”’ power 
station, London. The plant will comprise one 70,000 sq. ft. 
surface condenser, hydraulic rotary air-pumps, extraction 
pumps and feedwater heaters. The condenser is designed to 
condense §70,000 lb. hr. of steam at an absolute pressure of 
1.1-in. Hg. when supplied with 60,000 g.p.m. of circulating 
water at §5 deg. F. Air removal equipment will be of the latest 
Worthington-Simpson hydraulic rotary air-pump type, com- 
prising three 50 per cent. capacity elements mounted on one 
sealing water tank complete with operating water pumps. 
These units replace the conventional steam-jet operated air- 
ejectors. Condensate extraction will be by means of two 100 
per cent. capacity extraction pumps, each capable of handling 
1,150 g.p.m. at a total head (including vacuum) of 270-ft. 
The feed-heating plant is designed to heat the feedwater to a 
temperature of 435 deg. F. at 120-MW load. This will be 
accomplished by using bled-steam from the turbine from six 
bled-steam tapping points. There will be two lL.p. heaters, 
one deaerator, to reduce the oxygen content of the feedwater 
to 0.007 p.p.m., and three h.p. heaters. The contract includes 
the supply of all inter-connecting pipework, valves and 
associated equipment and erection at site. 





180-ton Stator Lifting Equipment 


at Willington ‘A’ Power Station 


By K. H. ROSE, A.M.I.Mech.E. 


HEN designing a power station, a considerable 

s\ amount of thought has to be given to the problem 

of the lifting of heavy plant into position both 

from the point of view of initial installation, and for 

maintenance purposes during its operational life. This 

does not usually present any very special problems 

where an overhead travelling crane is required, and the 

lifting capacity of such a crane is determined by the 

weight of the heaviest item of plant or equipment to be 
handled. 

At Willington ‘‘A” Power Station of the Central 
Electricity Generating Board, a new method of handling 
and lifting the alternator stators into position was devised, 
which enabled turbine house cranes of reduced capacity 
to be provided. The equipment in question is described 
in the following notes. 

Willington ‘‘A’”’ Power Station has two individual 
turbine houses, each containing two 100-MW turbo- 
alternators of English Electric Company’s design and 
manufacture, together with the associated feed-heating 
and condensing plant, boiler feed pumps, etc. The two 
turbo-alternators in each turbine house are arranged 
longitudinally, with the alternators of each machine 
placed towards their respective ends of the building. 
There is a loading bay at ground level, adjacent to each 
turbine block, and this extends from the ends of the 
building up to the inboard ends of the alternators. The 
central portion between the loading bays containing the 
turbines, condensing plant, feed-heating plant and boiler 
feed pumps is 10-ft. below ground level. The heaviest 
items of equipment to be handled were the alternator 
stators, which each weigh 160 tons, the next heaviest 
being the alternator rotors, each weighing 42 tons. 

Normally, an electric overhead travelling crane of 
165 tons capacity would have been provided in each 
turbine house for lifting the stators into position on 
to the turbine blocks, but it was evident that if some 
other means of handling the stators could be devised, 
a large reduction in cost might be effected—not only 
in the actual cost of the cranes, which would thus be 
provided simply for the next heaviest lift of 42 tons, but 
in the cost of foundations and superstructure also. In 
addition, there might also be an appreciable reduction 
in the construction time required for such civil engineering 
work. Thus, the idea of a demountable stator lifting 
equipment was considered, and preliminary designs and 
estimates indicated that the proposal was both sound 
and feasible. 

At that time, the construction of the second station 
Willington ‘‘ B’’) was envisaged, and it was decided to 
design the stator-lifting equipment to handle the stators 
of the 200-MW turbo-alternators which this new “ B”’ 


station would contain; their lifting weight would be 
180 tons. For dealing with the next heaviest lift (42 
tons) in each of the Willington ‘‘ A” turbine houses, 
it was decided to install conventional s0-ton capacity 
electric overhead travelling cranes. 

The stator-lifting equipment which has teen pro- 
vided comprises a tower structure which is erected on 
the loading bay alongside the turbine block, the centre- 
line of the structure being on the centre-line of the 
alternator. One end of the structure overhangs the 


Stator for Willington ** A’*’ No. | set being lifted from its transporter 


central portion of the turbine-house floor (which, as 
mentioned, is 10-ft. below ground level) ; the two columns 
at this end being carried down to this level. The tower 
structure is arranged in two halves, the division being 
at the 20-ft. level, which corresponds to the top of the 
turbine block, and these two halves are securely bolted 
together when in position in the loading bay. The reason 
for this division will be seen later when discussing the 
sequence of lifting operations. Eight soleplates are 
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provided in the turbine-house floor, and the lower half 
of the structure is securely bolted to these. Eight sole- 
plates are also provided on the turbine block for the 
attachment of the top-half of the structure before moving 
the stator into its final position on the block. On top of 
the upper half of the structure are mounted four 50-ton 
capacity electric hoisting units complete with snatch 
blocks, the centre lines of which correspond to the lifting 
points on the stator. The control of these hoisting units 
is arranged so that they can be operated either inde- 
pendently for levelling the load, or collectively for raising 
or lowering the load by the use of a master controller. 
Across the top of the turbine block and the lower portion 
of the structure are laid two traversing beams, each of 
them split into two to allow for ease of handling; and on 
top of these are four bogies which carry two cradle beams. 
These in turn carry the stator itself—the stator being 
bolted to these beams through the fixing holes in the 
stator-frame feet 

At one end of the traversing beams, and on the opposite 
side of the turbine block to the loading bay, are two five- 
ton capacity traversing winches, the ropes from which 
are connected to the foremost cradle bogies. A chain 
linkage connects pairs of bogies on the same traversing 
beam, and the ropes return to the traversing winches 
via pulleys attached to the lower-half of the tower 
structure. This enables the stator to be traversed in 
either direction for installation or removal, or squaring 
the load, as the case may be. A small control panel is 
mounted in a convenient position on the turbine operating 
floor at the 20-ft. level. This panel carries the necessary 
control equipment for operation of the hoisting and 
traversing winches. 

A temporary platform had to be provided, built up 
from the turbine-house basement-level, which formed an 
extension to the loading bay at ground-level. This was 
necessary in view of the length of the stator transporter, 
the front part of which overhung the lower level with 
the stator in position under the lifting equipment. 

Before being put into use, the lifting equipment was 
tested at 25 per cent. overload (i.e., 225 tons) through 
all phases of its operation, assimilating exactly all the 
operations of installing a stator 


Sequence of operations 

The sequence of operations for the installation of a 

stator is as follows:— 

(1) The tower structure, complete with hoisting units, 
is first erected adjacent to the turbine block, the 
centre-line of the structure being on the same 
centre-line as the stator in its final position. The 
traversing beams are placed in convenient positions 
on the turbine block. 

The stator is brought into position under the 
lifting equipment on its transporter, lifting 
ropes are attached to the snatch blocks, and the 
stator lifted high enough to clear the transporter, 
which is then removed from under the lifting 
equipment. 

The cradle beams, which are already mounted on 
their bogies, are lifted on to the transporter by 
the turbine house crane, and the transporter 
returned to its position under the lifting equipment. 
The stator is lowered on to the cradle beams, 
secvrely bolted to them, and then lifted to its 
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maximum height ; 
removed. 

By using the turbine-house crane the two travers- 
ing beams are manoeuvred into position across the 
top of the turbine block and the lower-half of the 
tower structure, and securely bolted down. 

The stator, mounted on its cradle-beams and bogies, 
is then lowered on to the traversing beams, and the 
wire ropes from the traversing winches are attached 
to the bogies. 

The upper-half of the lifting structure is dis- 
connected from the lower-half, and wire rope 
slings fitted at lifting points on the upper-half 
are attached to the turbine-house crane hook. 
This upper-half of the structure is then lifted 
approximately 1-ft. clear of the lower-half of the 
structure by the turbine-house crane. 

The stator is moved on to the turbine block, 
by means of the traversing winches; at the same 
time the upper-half of the lifting structure is 
traversed by the turbine house crane. When the 
stator is over its final position, the lifting structure 
is lowered on to the soleplates provided on the 
turbine block and bolted down. 

The stator is unbolted from the cradle beams and 
lifted clear, and the cradle beams, bogies and trav- 
ersing beams removed by the turbine-house crane. 

(10) The stator is then lowered to its final position on 

the turbine block. 

The equipment has been successfully used for the 
installation of the stators on all four turbo-alternators 
installed in the ‘‘ A” station, major dismantling being 
necessary when transferring the equipment from one 
machine to the other, and almost complete dismantling 
when transferring it from No. 2 turbo-alternator to 
No. 3 turbo-alternator as the latter is, of course, located 
in a separate turbine house. 

Permission was obtained from the Central Electricity 
Generating Board’s insurers to dispense with overload 
testing of the equipment prior to lifting any subsequent 
stators after the first one, provided that the equipment 
had been tested within the previous four years, and that 
it is inspected before each erection, and at six-monthly 
intervals whilst erected. 

No difficulties have been encountered with the turbine 
manufacturer regarding the lifting and installation of 
stators in this manner; the complete operation being 
looked upon by the manufacturer in precisely the same 
way as if the stators were to be lifted and placed in 
position by a full capacity overhead electric travelling 
crane. The turbine manufacturer is, however, responsible 
for issuing the necessary instructions to the operator 
of the lifting equipment for all operations involved in the 
installation of a stator. 

The Central Electricity Generating Board has not 
been involved in any additional charges, either for erection 
of the equipment or for insurance, as a result of installing 
stators by this new method. 

When the specification for the equipment was prepared, 
one of the stipulations in its design was that the total 
weight of the upper-half of the structure including hoist 
units and snatch blocks should not exceed 50 tons ; this 
being the safe lifting capacity of the turbine house travelling 
crane. Unfortunately this could not be strictly adhered 
to, and in the final assessment the total weight amounted 


the transporter then being 
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to §3 tons. In order to overcome this difficulty, saddles 
were provided which rested on the stator, and the four 
snatch-blocks were lowered on to these and the lifting 
ropes allowed to slacken before the turbine house crane 
began to lift the upper-half of the structure. This 
reduced the total weight to be lifted by the travelling 
crane to approximately 49 tons, which was within its 
safe lifting capacity. 

During the installation of No. 1 stator a detailed time- 










(Above). The 180-ton stator being lifted and placed on 


the traversing rail beams 


(Below). Operation complete with stator lowered to its 


final position 
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table was compiled of the various operations from the 
arrival of the stator on site. From this timetable it 
appears that the total working time from the lifting of 
the stator from the transporter and fitting it to the lifting 
cradle, until it was lowered into its final position on the 
foundation blocks was about 19} hours. From the exper- 
ience gained, minor modifications were made to the 
equipment which considerably reduced the time taken 
to install subsequent stators. Actually, the complete 


(Below). One pair of traversing bogies removed, 
and first beam being drawn out by overhead crane 


installation of the stator for No. 4 turbo-alternator was 
achieved in one day. 
Comparison of schemes for handling stators 
To obtain as reliable an assessment as possible of the 
relative costs of the stator lifting equipment and a con- 
ventional full-capacity turbine-house crane, a detailed 
design was made of a building with a 165-ton crane, 
based on the same general layout as the existing building ; 
and this design was then estimated on the rates of the 
existing civil contracts. For comparison, the two schemes 
are set out in tabular form below. 
Design Requirements 165-ton turbine 
nouse crane 


§0-ton turbine 
house crane, plus 
lifting equipment 


ft in ft in. 
Crane span JO « 70 
Main column centres (trans- 
verse 72 6 72 6 
Roof column centres (trans- 
verse 75 6 74 #9 
Main column centres (longi- 
tudinal 31 30 3 
Roof column centres (longi- 
tudinal 31 © 3c 
Height of crane rail st 6 si 6 
Headroom over crane rail 18 6 ms. 3 
Depth of roof barrel 7 9 7 IC 
ft. in. ft. on ft. in ft. in 
Section of main columns 5 6 3 4 6 a 
Section of roof columns 3 0 .. ££. & & 1 6 
Section of roof ribs 2 6 es 3 3 1 6 
Section of crane gantry 4 6 30 3 6 2 
Main col. foundation load 260 tons 1§0 tons 
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Economic Comparison 
Willington “A” Power Station 
(Four 100-MW Turbo-Alternators) 
Using a §0- 
ton crane in 
each turbine 
house plus 


Using a 165- 
ton crane in 


each turbine lifting 
house equipment 
4 4 
Cost of foundations for two turbine 
houses ; 296,800 252,600 
Cost of superstructure ‘for two 
houses 245,000 212,500 
Cost of two turbine house cranes 65,000 28,100 
Cost of stator lifting equipment 
erected and tested) .. - 28,500 
Cost of dismantling and re- erection 
for No. 2 set .. — 1,700 
Cost of dismantling and re- ~erection 
for No. 3 set .. _ 2,200 
Cost of dismantling and re- erection 
for No. 4 set .. ; —_ 1,700 
Cost of dismantling from No. 4 
set, cleaning, oiling and remov- 
ing to store ; — 1,§00 
606,800 §28,80c 


Saving due to stator lifting equipment £78,000, 
which is equivalent to a saving of 3.9s. per RW installed 


The above figures show that economically the stator 
lifting equipment is justified and that for subsequent 
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Willington “ B” Power Station 
(Two 200-MW Turbo-Alternators) 
55-ton turbine 
house crane 


180-ton turbine plus lifting 


house crane equipment 
4 rs 
Estimated cost of turbine house 
foundations and superstructure 400,000 315,000 
Cost of turbine house crane “ 43,000 22,500 
Cost of removing stator lifting 
equipment from store, erecting 
and dismantling twice and re- 
turning to store 7 : - 5,000 
Cost of testing stator lifting 
equipment _ 2,500 
443,000 345,000 


Saving due to stator lifting equipment £98,000 
which is equivalent to a saving of 4.9s. per RW installed 


stations containing two 200 MW sets a saving of the order 
of 5s. per kW can be expected. 

In conclusion the author acknowledges his indebted- 
ness to the Central Electricity Generating Board for 
granting permission for publication of this article, and 
to Ewbank & Partners Limited, the engineering consult- 
ants, who designed the station and supervised its con- 
struction and commissioning, for their co-operation and 
assistance in connection with the preparation of much 
of the detailed information. 





Pressure-Testing Berkeley Reactor Vessel 


T is anticipated that the No. 1 reactor vessel, together 
| with its associated units, comprising half the Berkeley 
nuclear power station, will be completed towards 
the end of 1960. The eight heat-exchangers are, for 
example, all erected and are now being tubed. A further 
important step towards this completion date was made 
recently with the pressure-testing of the reactor pressure 
vessel. John Thompson Limited, who are members of 
the A.E.I.-John Thompson Nuclear Energy Company, 
the main contracting company responsible for the 
building of the Berkeley station, manufactured and 
erected the pressure-vessel and carried out the pneumatic 
test. Stress relieving of the vessel was also carried out 
by the company some weeks earlier. 

Prior to pressure-testing, it was necessary to X-ray 
the 2,500-ft. of welding involved in the construction of the 
vessel, which is 80-ft. high, has a diameter of §0-ft., 
and was fabricated from mild steel of 3 to 4-in. thickness. 
In order that it should be entirely leakproof throughout 
the test, all inlets were blanked-off and, to ensure that the 
vessel was constantly situated in still air, all apertures 
in the 11-ft. thick concrete biological shielding were 
closed. These arrangements also maintained the skin 
temperature of the vessel at a constant temperature of 
75 deg. F. during test. The actual pressure-testing of the 
vessel, the design and working pressures of which are 
respectively 137 Ib./sq. in. and 125 lb./sq. in., was at 
211 lb./sq. in.; the compressed-air being supplied by 
four Ingersoll-Rand two-stage compressors. These 
compressors operated at 200 Ib./sq. in., and each had 
a capacity of 375 cu. ft./min. From the compressors, 
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the process air was passed, via safety valves, to a Tilghman 
air booster operating at 220 Ib./sq. in. and having an 
output of goo cu. ft./min. Strain gauges, to measure 
stresses and strains building up inside the reactor vessel 
during the test, were supplied and sealed by Lloyd’s and, 
in a specially constructed control room, all such strains 
were registered. At the conclusion of the test, Lloyd’s 
accepted the vessel on tehalf of the Central Electricity 
Generating Board. 

The earlier stress-relieving of the vessel involved the 
dismantling of internal scaffolding and the fitting inside 
the vessel of a network of busbars and sheathed radiant 
heaters to distribute the 2,000-kW power supply in order 
to attain the required temperature range of 575-650 
deg. C. Power was obtained from the site electricity 
supply. Simultaneous with these internal preparations, 
all external surfaces of the vessel were insulated with 
fibre-glass lagging ; thus, heat loss was kept at a mini- 
mum. Reaching the required stress-relieving temperature 
range took two days and then the vessel was allowed to 
soak. Cooling could not be precipitated, and it was 14 days 
before the vessel returned to atmospheric temperature. 

A wide variety of instruments were employed 
during the stress-relieving operation, which made 
possible the measurement of changes in shape of the 
vessel at various temperatures. More than 300 thermo- 
couples were positioned inside the reactor, the whole 
stress-relieving operation being regulated from a central 
control room. Additionally, observation points were 
built around the perimeter of the reactor from which 
reactions inside the vessel were seen. Equipment installed 
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(Left) Top dome of No. | reactor pressure-vessel at Berkeley, during preparation for pneumatic test of the vessel—the largest in the world ever 


to be stress-relieved and pneumatically tested 
vessel and diagrid 
in the control room included temperature controllers, 
multi-point temperature recorders, indicators and an 
inter-communication system by which direct contact 
could be maintained with the observation posts. 
The second reactor vessel has already attained its full 


(Right) Interior of vessel showing diagrid fitted with heaters for stress-relieving main 
Barrel heaters on walls of vessel can also be seen 


height of 80-ft., and while work continues on this unit, 
the associated heat-exchangers are being assembled on 
site. For stress-relieving the No. 2 reactor pressure 
vessel many of the techniques described above will be 
used. 





Air Pollution and Fuel Efficiency in the Australian 
Brick and Heavy Pottery Industries 


The high-volatile N.S.W. coals used in many brick kilns 
in Sydney and neighbourhood have for years been the 
cause of heavy air pollution. Recently, Mr. R. P. Murphy 
Fuel Engineer to the Joint Coal Board and Mr 
J. L. Sullivan (Scientific Officer, N.S.W. Department of 
Health), have developed a method of hand-firing the kilns 
which reduces smoke emission to an acceptable level 

The normal method of firing is to slice the fire and then 
to place coal to the back of the fire-hole and along the bars, 
closing the fire-hole at the mouth with “ green’”’ coal. The 
** green ’’ coal at the back of the fire-hole volatilises quickly, 
owing to the high fuel-bed temperature, but it is impossible 
to consume the smoke, because with this method of firing the 
secondary-air is reduced to a minimum. It takes 4§ min. to 
slice and feed a 20-hole kiln, and during the full firing-period 
the kilns are fired three times every eight hours) heavy smoke 
emission occurs for more than an hour after each firing 

In the improved procedure (known as “ split-firing *’) the 
fire is cleaned and sliced and the residual coke pushed to the 
back of the fire-hole to maintain a bed thickness of 12 in.-14 in 
at the end of the fire-bars. Coal is then placed on the fire-bars, 
commencing about 12 in. from the inside wall of the kiln, but 
no coal is thrown to the back of the fire-hole. Five shovelfuls 
of coal are placed in each hole and a large opening left about 
the fire to allow sufficient secondary-air to pass over the 
fire-bed and consume the smoke. Sufficient primary-air is 
admitted for correct combustion 

Following this procedure, it takes 25-30 min. to fire the 
20 holes. After a further 10 min. an additional three shovel- 
fuls of coal are fired near the mouth of each hole, to reduce 
the inflow of secondary air 

The N.S.W. Department of Health is endeavouring to 
secure a reduction in air pollution, particularly in the Sydney 
area, by advocating the adoption of improved firing techniques 
such as that which is here described. Already, a reduction 
in the fall-out in city areas from 25 to 21 tons sq. mile month 
has been achieved. This improvement is partly due to better 
grit and dust collection at power stations, and partly to the 
greater power output from generating plants situated outside 
the city 

The Department of Health make regular measurements of 
smoke haze and of SO, content in the atmosphere. The haze 
coefficient is 1 on the bright, clear days which occur during 


most of the year in Sydney. At other times, the haze coefficient 
is of the order of 6, and it is 10 during “‘smog’”’ periods. The 
latter figure compares with a haze coefficient of 16 in the worst 
of the London smog conditions 

The average sulphur content of the air in Sydney is 3-4 parts 
per 100 million, compared with an average of 11 parts per 
100 million. Peak values are: Sydney, 7-8 parts per 100 
million ; London, 100-133 

The Department of Health has installed smoke recorders 
near brickworks, and these measure the haze coefficient every 
hour throughout the day and night. In the vicinity of some 
brickworks, a haze coefficient of 17-18 is usual. The Depart- 
ment will adopt Ringelmann Shade 2 as the acceptable 
standard for smoke emission for the foreseeable future, but 
it is thought that advances in technique will make a higher 
standard justifiable in, say, 20 years’ time 

Measurements to date show that the split-firing procedure 
does solve the soot-deposition part of the problem, but even 
when the stack appears to be clear, there may, in fact, be a 
considerable smoke emission 





A large contract for the supply of two complete electro- 
dialysis de-salting plants has been awarded by the Air Ministry 
to William Boby & Co. Ltd., Rickmansworth, who are 
well-known as water treatment specialists. This British pioneer 
firm specialising in this unusual technique, which employs 
an electric ‘‘ stack’? to remove impurities from liquids, is to 
build one plant for installation overseas, and a skid-mounted 
mobile unit for despatch to any destination at short notice 
The firm have already designed and built a large stack pro- 
ducing §§-tons of fresh water daily from the brackish desert 
wells near Tobruk. A full research programme is being 
carried out on the big Tobruk stack, monitored continuously 
by experiments on a miniature stack at Rickmansworth 
The capacity of the firm’s design and research unit is to be 
doubled shortly—and thus considerably increased space and 
facilities will be available for the firm to pursue their research 
work into the purification of water and other liquors by 
electrical processes—the technique having recently received 
world-wide recognition in view of the pioneer work which 
Wm. Boby & Co. Ltd. have carried out in co-operation with 
certain foreign research scientists. Boby’s enjoy an estab- 
lishment of more than 85 years, and covering three generations 
Mr. Michael Boby, the present chairman and managing 


director, being a grandson of the late Mr. William Boby, who 
founded the business 
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U.K.A.E.A. Annual Report 








HE fifth annual report of the United Kingdom Atomic 
“TD Boecay Authority, covering the period April Ist, 

1958 to March 3Ist, 1959, reports steady progress 
in both civil and defence applications. The present 
time is looked upon as a period of consolidation, while 
the next step is to improve the economics of nuclear 
power, and intensive work is being carried on to this end. 

Dealing with reactors—present and future—it is stated 
that at Calder Hall a thermal output of over 200-MW per 
reactor is now consistently obtained with electrical 
generation of 46-MW (gross) and some excess steam 
production. A considerable amount of experimental 
work to assist the nuclear power programme has been 
carried out in the reactors. The excess reactivity has 
been used to manufacture isotopes and has enabled an 
experimental programme to be carried out to determine 
the effects of radiation on reactor materials. Com- 
missioning of the third reactor started at the beginning 
of 1958. The fourth reactor attained criticality during 
the year, and will shortly be in full production. 

At Chapelcross the first reactor has been commissioned 
and a thermal output of over 200-MW, with an electrical 
generation of 46-MW (gross), has been obtained. During 
the year a number of authority staff have continued to be 
engaged on improvements in the design of gas-cooled, 
graphite-moderated natural uranium reactors. The 
consortia of firms engaged in constructing power reactors 
have joined in this work as part of the programme of 
collaboration between them and the authority. Experience 
with the Calder Hall reactors and work in the authority’s 
materials testing reactor played an important part in an 
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intensive programme to ensure that the fuel in the civil 
stations now under construction attains an average life 
of at least 3,000-MW days per tonne. 

Preliminary work on the prototype, advanced gas- 
cooled reactor (A.G.R.), began on the Windscale site 
on October Ist, 1958. A supporting programme of irra- 
diation experiments has been started which will begin to 
yield information from the autumn of 1959 onwards, 
particularly upon the behaviour of beryllium-canned 
uranium-oxide fuel. The results of this work will be 
available in time for any necessary modifications to be 
incorporated in the prototype and its fuel. 

The basic reactor physics problems are being studied 
by the research group at Harwell, but for the full develop- 
ment of the A.G.R. type of reactor for power generation 
more extensive experimental facilities are necessary. 
The most important of these is the zero-energy, high- 
temperature research reactor, HERO, being built at 
Windscale. A distinctive feature of HERO will be its 
flexibility ; a variety of core assemblies can be built up 
to study the reactor physics of different designs. Initially 
beryllium-canned uranium-oxide fuels will be studied, 
but later studies will include plutonium-bearing oxide 
fuels for more advanced applications of the A.G.R. 
system. The reactor will be heated by hot carbon dioxide 
so that it can be operated at temperatures up to 500 deg. C. 

Steady progress is also reported in connection with the 
research and development programme for the high- 
temperature gas-cooled reactor (H.T.G.C.). The imme- 
diate emphasis of the present work is on the development 
of a reactor based on graphite as the moderator and 


A spent fuel element from Calder Hall being carried under protecting 
water to the ** decanning *' machine at the Windscale works of the Authority 


General view of charge floor of No. | reactor at Chapelcross showing 
the fuel element charge and discharge machines. 
the first reactor at Chapelcross was commissioned during the year under 


It will be remembered that 
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container for the fissile material. Considerable advances 
have been made in the production of new types of graphite, 
both in the experimental plant at Harwell which has 
produced samples of high density graphite, and by outside 
contract, where methods of rendering the graphite 
impervious to gases and fission products have shown 
considerable promise. An intensive programme was put 
in hand to determine the resistance of these new graphites 
to radiation, and small sample fuel elements using these 
materials were undergoing tests in the research reactors 
at the end of the year. 

A series of exponential experiments to measure certain 
basic physics constants of the system was in progress at 
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moderator, the potentialities of the B.W.R. have attracted 
attention in a number of countries, particularly the U.S.A., 
where enriched uranium can be produced more cheaply 
than in this country. For use in the U.K., however, the 
chief disadvantage of the B.W.R. is that, even with 
zirconium fuel cans, enrichment to about 1} per cent. 
is necessary, and a large programme of B.W.R.s would, 
therefore, require supplies of fissile material in sub- 
stantially greater quantities and at lower cost than are at 
present available in the U.K. 

The authority’s fast reactor at Dounreay was handed 
over to the operating group in December, 1958. Com- 
missioning was proceeding at the end of the period under 












(Above). Dounreay fast reactor 


is seen in position in the reactor vault 


(Right) 
electrostatic accelerator at A.W.R.E. Aldermaston 
Winfrith Heath. Construction of the high-temperature, 
zero-energy experiment ZENITH at Winfrith Heath 
was almost complete. Physics experiments, initially 
directed towards elucidating conditions for the reactor 
experiment, will being later in the current year. 

Progress with the study of the gas-cooled, heavy water- 
moderated reactor system has shown that the use of 
steam as the coolant in a pressure-tube design would 
enable evaporators to be used in place of heat-exchangers 
three times as large. Moreover, the capital cost of the 
steam-cooled, heavy water reactor should be lower than 
that of the gas-cooled, heavy water-moderated reactor. 
Further development potential of the system appears 
to be considerable. 

The authority have, therefore, begun to study the 
design of an experimental plant, which could be modified 
in due course for electricity generation, in which a 
100-MW (heat) experimental steam-cooled heavy water 
(S.C.H.W.) reactor could be operating by the end of 
1962. This plant would contain common services for a 
second reactor, and if the authority decided to do so, a 
boiling light water reactor (B.W.R.) could be added in 
due course. 

Because of its simplicity, and its use of light water as a 


The top of the stainless steel pressure vessel 


General view of part of the 45 ft. high pressure vesse/ of the tandem 


review with electrical and mechanical testing of controls 
and instrumentation. Charging of the liquid metal 
circuits with sodium potassium alloy was almost complete 
and the breeder blanket fuel elements had been loaded. 
This work will be followed by loading with core elements 
and then by approach to criticality. The reactor should 
have entered a period of low power testing during the 
summer of 1959. 

Information in the report relating to research reactors 
indicates that during the year the new high-flux reactor 
PLUTO at Harwell came into operation, and has been 
brought up in stages to a power of 10-MW (heat). 
Experiments were made to determine the possibility of 
increasing the power to 15-MW (heat). Mock-ups of 
various experimental loops were put in the reactor at 
low power. 

The other high-flux reactor, DIDO, continued to run 
at 10-MW (heat). New hollow fuel elements were devel- 
oped for use in both DIDO and PLUTO. These elements 
were successfully used at high power in DIDO and 
provide a large fast neutron flux for irradiation experi- 
ments. 

The materials testing reactor at Dounreay (DMTR 
was commissioned and became critical in May, 1958. 
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The programme of bringing the reactor up to its full 
power of 10-MW was successfully completed, and the 
first experimental rigs installed. 

At the Atomic Weapons Research Establishment, the 
light water-moderated research reactor, HERALD, 
which will be used for neutron physics and radiochemical 
studies, was in an advanced stage of construction at the 
end of the period under review. 

Throughout the year the zero energy light water reactor 
HORACE has been the main preoccupation of the reactor 
team at Aldermaston. This work has proved of value in 
the basic study of HERALD characteristics. One of the 
primary objects is to shorten the time taken to run 
HERALD up to full power. 

ZETA, the apparatus for controlled thermonuclear 
research at Harwell, began working in August, 1957, 
and during last year improvements were made to the 
apparatus which enabled a larger current of electricity— 
270,000 amperes—to be passed through the gas without 
increasing the supply of electricity stored in its condenser 
bank. Recently a new condenser bank was installed, 
capable of delivering ten times as much energy as the 
original. The new condenser bank will shortly be tested. 

The problems raised by the ZETA experiment are, 
however, such that the authority are to revert to a more 
basic approach to the problems, and will replace this 
apparatus by a machine known as ICSE (Intermediate 
Current Stability Experiment). This fact was revealed 
at a press conference to introduce the report, when it 
was also stated that the machine will be a torus, or tube- 
shaped, like Zeta. It will also make use of the *‘ pinch” 
effect, whereby the hot hydrogen gas is contracted away 
from the walls of the torus tube when a current is made 
to pass through the gas. But, unlike Zeta, the pinched gas 
will be stable. It will not wriggle about as it did in Zeta. 
This means scientists will not spend much of their energy 
trying to keep the pinched gas under control. The 
inborn stability of ICSE is due to the arrangement of the 
magnetic field inside and outside the tube. 

The current, as with Zeta, will be fed to the machine 
from condenser banks. But with ICSE the banks will be 
considerably larger and the current will be delivered not 
in a few thousandths of a second but in a few millionths. 


Controlled thermonuclear reactions 


The report also makes reference, under the heading 
of *‘ controlled thermonuclear reactions,” to Sceptre III, 
a smaller, but similar machine to ZETA, installed at 
the laboratories of A.E.I. Limited, and to Sceptre IV, 
an improved version which will begin working in the 
near future. 

A different type of approach is being made at the 
Atomic Weapons Research Establishment, Aldermaston. 
The aim here is to achieve high gas temperatures by very 
rapid compression using a fast rising magnetic field to 
drive in the gas. The energy is put into the gas before 
instabilities can develop. To produce the fast rising 
magnetic field a special type of high voltage condenser 
bank has been developed which has 200 spark gaps in 
parallel to overcome the “‘ bottle neck” that arises if a 
single switch is used. The gaps all fire within a few 
thousand-millionths of a second and the current builds 
up at a rate of five million amperes per second. Most 
of the experiments have been carried out using straight 
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tubes because the simple shape facilitates the experimental 
techniques and the analysis of results. Experiments so 
far have demonstrated that although sufficient energy 
has been put into the gas to heat it to interesting tem- 
peratures, these temperatures are not being reached 
because in some way energy is being lost. The reasons 
for this loss of energy are being studied at the present 
time. 

Quite a different method of containing and heating 
deuterium gas is being studied at Aldermaston involving 
the conception of a new experimental device. In all 
the other systems described, a gas of deuterium or mixture 
of deuterium and tritium, is first introduced into either 
a circular or cylindrical tube and then heated by some 
means. In this new system, which is known as a mirror 
machine, one starts with an empty containing chamber. 
This chamber is surrounded by current-carrying coils 
generating a magnetic force which will reflect into the 
centre, and away from the chamber walls, any charged 
particles of gas. By an ingenious mechanism, the cham- 
ber, with its magnetic fields ‘‘ guarding” all points of 
exit, is filled with the required gas. Once the particles 
of this gas are trapped inside the container these magnetic 
fields may be increased and the gas heated by compression. 

One of the great advantages to the scientist of this type 
of machine is that three essential requirements of a fusion 
reactor can be carried out separately. These three require- 
ments are the heating of a suitable gas to very high tem- 
peratures, containing the hot gas away from the walls 
of its container, and keeping the gas stable as it approaches 
these temperatures. These three conditions can be better 
studied when each of them can be separately controlled 
and are not dependent on each other. 


Other developments 


Among other events of importance occurring during 
the year under review was that on June 7th, 1958, the 
second Springfields uranium plant was opened. This is 
designed to satisfy all the fuel element demands of the 
first civil power reactors, and to provide uranium and 
uranium oxide fuel elements for experimental and pro- 
totype reactors. 

Internationally, the most important event of the year 
was the second Geneva Conference on the Peaceful Uses 
of Atomic Energy, held in September, 1958. Following 
the Geneva Conference, arrangements were made for 
representatives of Commonwealth countries to tour some 
of the authority’s establishments. 

An agreement for co-operation between the United 
Kingdom and Euratom was signed at the Foreign Office 
on February 4th, 1959. Collaboration between twelve 
European countries in the development at the Atomic 
Energy Establishment, Winfrith Heath, of the high 
temperature gas-cooled reactor experiment (Dragon) 
is the subject of an agreement signed at Paris on March 
23rd, 1959, under the auspices of the European Nuclear 
Energy Agency. During the year, bilateral agreements 
were concluded also with Japan and Portugal. 

The terms of the first contract for the supply of fuel 
for a nuclear power station overseas were negotiated 
when the authority agreed to supply fuel to A.G.LP. 
Nucleare for their Latina station in Southern Italy, 
which is being built under a contract between the Nuclear 
Power Plant Co. Ltd. and A.G.I.P. Nucleare. 
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New range of air compressors 


A development of their range of 


oil-cooled rotary ‘Power Vane” 
compressors is announced by the 
Consolidated Pneumatic Tool Co. 
Ltd., with the introduction of the 
Class R range for stationary electric 
operation, together with optional 
water-cooling of the oil as an alterna- 
tive to air-cooling. The compressor 
consists of a simple vane-type rotor 
enclosed in a sealed compression 
casing. The rotor is positioned so 
that it is eccentric with the casing. 
Sliding vanes inserted radially in 
longitudinal slots in the rotor create 
sealed sectors of varying capacity. 
Each sector increases or decreases in 
size as the sliding vanes follow the 
changing contour of the casing. 
Inlet ports are positioned so that air 
is taken into the casing when the gap 
between rotor and casing wall is 
increasing. As the sector rotates 
towards the discharge ports, its 
volume is decreased by the converg- 
ence of casing walls and rotor body, 
and the retraction of the sliding vanes. 
This decrease in sector volume 
continues until full compression is 
reached. The rotary principle results 
in smooth operation and pulsation- 
free air delivery. Inlet and discharge 
porting eliminates valves, and two- 
stage compression develops high per- 
formance without excess loading of 
parts. The oil is circulated by the 
pressure differential between the 
receiver and compressor and is 
metered by a gear-type pump. Cool- 
ing of the oil is effected either in a 
fan-cooled radiator or, where it is 


necessary to avoid undue raising of 
the surrounding air temperature and 
adequate water supplies exist, by a 
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water-cooled unit. The new range 
consists of units with capacities of 
100, 135, 160, 300 and §10 cu. ft./min. 
at a pressure of 100-Ib./sq. in. (Con- 
solidated Pneumatic Tool Co. Ltd., 
232, Dawes Road, London, S.W.6. 


Electric actuators 

We have received from The Elec- 
tric Actuator Co. Ltd. details of their 
range of electric actuators, which the 
company say are being used extens- 
ively for the operation of bunker 
doors by remote control, and are also 
being developed for the automatic 
control of dampers on large boilers 
of the type installed in power stations. 
The electric actuator consists of an 
electric motor in which the turning 
of the rotor is changed into a push- 
pull motion by means of a screw. 
A normal three-phase squirrel-cage 
motor is built into a tubular frame, 
the shaft of the motor being a hollow 
tube provided with an inner thread. 
The shaft runs in bearings located 
in the end caps. In both end caps 
there is a thrust-limit-switch assembly 
locating the hollow shaft in the mid- 
position via thrust bearings. Passing 
through the hollow shaft is the push- 
pull rod which has a male thread 
engaging with the thread in the hollow 
shaft. The push-pull rod is prevented 
from turning by guide keys in the 
end caps. Therefore, the turning of 
the rotor causes the push-pull rod 
to extend or retract depending upon 
the direction of rotation of the motor. 
At the end of its stroke or on overload 
the push-pull rod becomes stationary, 
but the rotor continues to turn and 
screws the hollow shaft back along 
the stationary push-pull rod, tripping 
the limit switch and isolating the 


Fig. | (left) 
365-REW-2 water-cooled 
compressor 


Fig. 2 (right). 


steam, gas, air or liquids 
Ltd.) 


A model from the new range of 
Birkett *' 470°" pressure-reducing valves, for 
(Samuel Birkett, 


motor. Therefore, it is virtually 
impossible to overload the actuator 
and the thrust is still maintained 
even though the supply is now 
switched off. Should it be required 
to select any intermediate length of 
stroke it is possible to use external 
mechanical stops, or alternatively 
actuators with integral, adjustable, 
positional, limit switches can be 
supplied. The actuators are available 
to suit any 3-phase 50 c/s supply up 
to 700-volts, and class ‘‘ H”’ insula- 
tion can be provided for high ambient 
temperatures. The electric motor is 
designed for four to ten starts per 
minute continuous operation or more 
frequent starting for short time rating. 
The frequency of starting is dependent 
upon the load and length of stroke. 
(The Electric Actuator Co. Ltd., 1§1, 
Swan Arcade, Bradford, 1, Yorks. 


Pressure reducing valves 

A new range of pressure reducing 
valves, in sizes from }-in. to 2-in., 
was recently announced by Samuel 
Birkett Ltd. The valves, known as 
type-‘* 470,” can be applied to all 
services—steam, gas, air, or liquids— 
and are generally constructed of 
heavy bronze castings. The wearing 
parts, in all sizes, are, however, 
made of stainless-steel for longer life, 
and an integral strainer prevents the 
entry of dirt, scale, or other foreign 
matter which would cause injury to 
the seating. Maintenance is there- 
fore negligible, yet, when necessary, 
it is easy to effect. The valves are 
suitable for upstream pressures up 
to 250 lb./sq. in. for steam, or 300 
lb. ‘sq. in. for air or water, and operate 
at total temperatures up to 450 deg. F. 
The maximum downstream pressure 


The new Consolidated Pneumatic 
* Power 
Capacities range from 100 to 
510 cu. ft./min. at a pressure of 100 Ib./sq. in 
(Consolidated Pneumatic Tool Co. Ltd.) 
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is 150 lb./sq. in. for the 4-in. and 
j-in. sizes and 125 lb./sq. in. for 
other sizes. Pressure alterations are 
made by simple screw adjustment. 
(Samuel Birkett Ltd., Queen Street 
Works, Heckmondwike, Yorkshire. 


High-speed centrifugal pump 
Designed specifically for applica- 
tions where low quantities are required 
against high pressures, the new high- 
speed, multi-stage, centrifugal pump 
produced by Lee, Howl & Co. Ltd., 
extends their already wide range of 
rotodynamic pumps. The new pump 
with 2-in. diam. discharge and 
2}-in. diam. suction branches is 
available with speeds from 2,000 to 
2,900 r.p.m. and in stages from 2 to Io. 





The volumes obtainable at the former 
speed are from 2,400 gal./hr. (116-ft. 
head—two stages) up to 8,400 gal. /hr. 
(68-ft. head—two stages), and with 
these volumes with 10 stages the 
heads achieved are 580 and 340-ft. 
respectively. The volumes obtainable 


at 2,900 r.p.m. are 3,600 gal./hr. 
244-ft. head—two stages) up to 
9,600 _ gal. /hr. 194-ft. head—two 


stages) and with these volumes with 
Io stages the heads achieved are 
1,220 and 970-ft. respectively. Im- 
pellers are of the single-entry, double- 
shrouded type, securely keyed to the 
shaft, and can be of cast-iron, 
stainless-steel, gunmetal, bronze or 
other materials as required. The small 
middle bodies are of close-grained 
cast-iron, having integral diffusers, 
which are designed to give maximum 
efficiency in guiding the discharge 
from one impeller into the suction of 
the next. Alignment between each 
body is assured by machined spigots 
and recesses and the bodies are 
accurately located with the suction 
and delivery covers by similar means. 
Renewable lead-bronze wearing rings 
are fitted where the impellers run 
in the bodies. Renewable lead-bronze 
imter-stage bushes are fitted with 
close clearance round impeller spacing 
sleeves to prevent interstage leakage. 
The shaft is of ground mild-steel 
and fully-protected from wear by 
spacing sleeves between the impellers 
and by wearing sleeves in both stuffing 
boxes. The shaft is sealed with gland 
packing in deep stuffing boxes. 
At the suction end, the stuffing box 
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is pressure fed to prevent ingress of 
air whilst the pump pressure on the 
delivery end stuffing box is relieved 
to that of first stage pressure. Both 
boxes are fitted with lantern rings. 
Grease lubricated ball and _ roller 
type bearings are fitted, the ball 
bearing being capable of absorbing 
the total axial thrust imposed on the 
pump rotor. The coupling is of 
close-grained cast-iron and is of the 
company’s standard non-rigid type, 


incorporating rubber buffers. The 
baseplate is of close-grained cast- 
iron, sized to accommodate the 


pump, together with motor or engine. 
The positions of suction and delivery 
branches are to a certain degree 
variable according to installation re- 


Fig. 3. The new 

Lee, Howl high- 

speed, multi-stage 

centrifugal pump. 

(Lee, Howl & Co. 
Ltd.) 


quirements. (Lee, Howl & Co. Ltd., 
Tipton, Staffs.) 


Photo-electric flow alarm for 
industrial Rotameters 
From the Rotameter Manufactur- 
ing Co. Ltd., we have received details 
of a new photo-electric flow alarm for 
use with their industrial metric 
series Rotameters, types 907 and 914. 





Fig. 4. The new photo-electric flow alarm 
fitted to a type-907 Rotameter. (Rotameter 
Manufacturing Co. Ltd.) 


The alarm comprises a light source 
and a photo-conductive cell. Each 
is house i in an identical black plastic 
moulding which clamps to dia- 
metrically opposite pillars of the 
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chassis. Independent adjustments 
allow the alarm to be set at the 
required height and also to align the 
axes of the lamp and _ photo-cell 
centrally through the Rotameter tube. 
When light from the lamp falls on the 
photo-cell its resistance falls and 
allows the passage of sufficient current 
to operate the relay, coupled to a 
micro-switch. When the Rotameter 
float obscures the light, the resistance 
of the photo-cell increases, thus 
reducing the current, closing the relay, 
and operating the micro-switch, 
which makes one contact and breaks 
another. As the smallest size of 
float does not fully obscure the ray 
of light, a restrictor is supplied to 
fit over the nose of the photo-cell 
housing to reduce the diameter of the 
ray in this case. When used for alarm 
at minimum flow, alarm will be given 
when the bottom of the float obscures 
the light beam, which will not 
necessarily correspond with the mini- 
mum capacity of the instrument. 
Leads from the lamp and photo-cell 
are fed to a separate junction box 
clamped to the chassis. Connection 
must then be made to the relay box 
which contains a mains transformer, 
an alarm relay, and a rectifier. 
Choice of mains voltage tappings is 
provided. The lamp is under-run 
and the length, and therefore the 
resistance, of the lead from the junc- 
tion box to the relay box affects the 
brightness of the lamp; a selection 
plug in the relay box allows appro- 
priate adjustment of the power fed 
to the lamp. Automatic or manual 
reset is optional. The relay and power 
supply unit is housed in a steel case 
which measures approximately 7}-in. 

4-in. s-in. and has wall 
mounting lugs. (Rotameter Manufac- 
turing Co. Ltd., Purley Way, Croydon, 
Surrey.) 


Visual flow indicator 

An inexpensive and more compact 
version of the ‘“‘ Telicator”’ liquid- 
flow indicator has been added to the 
range available from Sir W. H. 
Bailey & Co. Ltd., the sole agents 
and distributors for the manufac- 
turers, Dukes & Briggs Engineering 
Co. Ltd. The unit is designed for 
insertion in pipelines, the ends being 
threaded }-in., j-in. or }-in. B.S.P.T. 
and for use with liquids having 
temperatures up to 80 deg. C. (176 
deg. F.). It can be used with high- or 
low-pressure systems, and with liquids 
of almost any viscosity. One of the 
main advantages claimed for the new 
model over previous models is that 
it can be completely dismantled for 
cleaning without breaking the pipe 
connections. The new unit—known 
as the K-type—is only 2{-in. long, 
and contains a perspex cylinder 
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housing a rotor which is located by 
pivots and sprung bearings, so that 
the flow of a liquid is readily revealed 
by the revolving rotor. The method 
of pivoting the rotor is claimed to 
reduce friction to a minimum, so 
that the rate of flow of a liquid is 
hardly affected. (Sir W. H. Bailey & 
Co. Ltd., Albion Works, Patricroft, 
Manchester.) 


Automatic oil-fired boiler 

A fully-automatic oil-fired boiler, 
with new type of burner has been 
developed by Newton, Chambers & 
Co. Ltd. Known as the Centramatic 
80, it has continuous heat rating of 
80,000 B.Th.U./hr. The burner— 
for which patents are pending—is a 
fan-pressurised unit incorporating 
electric ignition and a co-axial type 
fan. Draught to the burner is auto- 








Fig. 5S. A view of the Centramatic 80, auto- 

matic oil-fired boiler, with the outer casing 

removed The boiler incorporates a new 

type of burner, and has a continuous heat 

rating of 80,000 B.Th.U./hr (Newton, 
Chambers & Co. Ltd.) 


matically regulated. The completely- 
automatic electric ignition is con- 
trolled by the main boiler thermostat, 
and the burner is either at ‘* high 
fire’ or is “‘ off.” This, it is stated, 
avoids ‘“‘sooty”’’ combustion and 
saves fuel. It also avoids uneconomic 
rates of burning when a reduced 
output is required on the central 
heating system, because the boiler 
always operates at maximum effi- 
ciency. Installation of the Centra- 
matic 80 is simplified as the burner 
is pre-set at the factory to maximum 
efficiency ; the whole boiler, there- 
fore, is completely pre-packaged and 
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only requires to be connected up to 
the main services on the site. A 
special link is provided in the wiring 
circuit which enables a room thermo- 
stat or time clock to be connected 
without any re-wiring process. The 
Centramatic 80 is an insulated vertical, 
cylindrical water-tube boiler, con- 
structed of heavy-gauge mild-steel, 
stove-enamelled in hammer grey and 
maroon. Compact for its output, 
it measures 54-in. high and 22}-in. 
diam., and has a back flue. (Newton 
Chambers & Co. Ltd., Thorncliffe, 
Nr. Sheffield. 


Smoke density indicator 


Ronald Trist & Co. Ltd. have 
developed a new smoke density 
indicator—type CSB/6000. This 


equipment is designed to give con- 
tinuous indication on a 6-in. scale 
meter of percentage obscuration of a 
light beam projected across the path 
of the flue-gases produced by boilers, 


industrial furnaces, etc., om to a 
photoelectric cell of the caesium- 
silver type, thereby showing the 


density of smoke being emitted from 
chimney stacks. Electrical contacts 
are incorporated to enable an audible 
warning to be given when the density 
of the smoke reaches a predetermined 
level. The optical units are housed 
in robust weatherproof cast-alumin- 
ium enclosures suitable for rigid 
conduit external wiring; an _ air- 
tight access door being provided for 
routine cleaning of lenses. The 
control unit is housed in a dust- 
proof enclosure, ventilated where 
necessary, with a cast aluminium 
front assembly suitable for flush 
or projection mounting. Compon- 
ents having a known limited life are 





type-CSB/6000, smoke- 


Fig. 6. The new, 
density indicator. The 2-in. calibrating 
meter can be clearly seen. (Ronald Trist 


Co. Ltd.) 


of the plug-in type. The large 6-in. 
scale remote indicator is calibrated 
0-100 per cent. obscuration, having 
an additional red pointer which can 
be pre-adjusted to show alarm setting 
position. Red alarm and green normal 
lamps together with a 24-in. cali- 


brating meter are incorporated on the 
front face of the control unit door. 
All internal wiring is colour coded to 
B.S. 2311/1955 to facilitate servicing, 
this method of connection being the 
least affected by corrosive atmosphere 
which can be experienced in boiler 
houses. Adequate terminal blocks 
are provided in all units with suitably 
placed conduit entries for incoming 
cables. (Ronald Trist & Co. Ltd., 
Bath Road, Slough, Bucks.) 


New synchronous motor 

The 415-h.p. salient-pole, syn- 
chronous-flywheel type motor shown 
in Fig. 7, with a Broom & Wade 
L2000 double-acting two-stage air- 
compressor, is typical of a range of 
such motors now being produced 
by Crompton Parkinson Limited. 
By mounting the rotor of the motor 





Fig. 7 
salient pole synchronous flywheel type motor 
with a Broom & Wade, Ltd., L2000 two-stage 


A Crompton Parkinson 415-h.p 


double-acting air compressor 


(Crompton 
Parkinson Ltd.) 


directly on to the compressor’s short 
and rigid crankshaft, and by placing 
the stator on its own sole-plate, an 
extremely compact unit has been 
achieved. The arrangement greatly 
facilitates installation and requires 
very little floor space. These design 
features, together with a particularly 
impressive starting performance, are 
the result of close co-operation be- 
tween Crompton Parkinson and the 
manufacturers of air compressor 


plant. (Crompton Parkinson Limited, 
Crompton House, Aldwych, London, 
W.C.2. 


Oil-burner sequence-control 
Photoelectronics (M.O.M.) Lim- 
ited are now manufacturing a new 
fully-automatic oil burner sequence- 
controller combined with flame- 
failure control and self-checking cir- 
cuit, for all types of oil-burners. 
Utilising a photo-resistive photocell, 
capable of operating the contactor 
direct, and a synchronous motor 
timing device this new unit ensures 
accurate repetitative timing cycles 
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The unit is housed in a pressed steel 
box 8-in. 4-in. 4-in. with 
hinged lid and screw fastening. There 
is ample room for external connections 
and the chassis is easily removable for 
servicing. The photocell is normally 
mounted in the blast tube of the 
burner, but housings are available for 
mounting on the front plate of the 
boiler if required. The control 
circuitry has been designed to “‘ fail- 
to-safety”’ under every condition. 
For example:—(a) a safe start relay 
is incorporated to ensure that the 
photocell is in darkness when the 
thermostat calls for heat. If the 


photocell has been left out in the open 
at this point the unit will not start 
up and an external warning bell will 
be energised; (b) should the cell 
leads short then the unit will not 
start up and the warning bell will be 
energised ; (c) should the time clock 
cut off the supply whilst the motor is 
moving through the oil period then on 
re-establishment of the supply the 
motor will continue its cycle without 
bringing on the oil and will start a 
new cycle at the correct time; and 
(d) two purge periods have been 
incorporated—the first at the com- 
mencement of the day’s operations 
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to ensure a clear boiler, and the second 
from the lockout position to the re- 
commencement of a new cycle. All 
time periods can be varied to suit 
any type of burner and to comply 
with L.C.C. and B.S.I. specifications. 
In the case of heavy-oil burners where 
a purge of the oil-line is required, 
then an additional cam and switch 
can be incorporated to energise the 
solenoid valve for a pre-determined 
period for this operation to be per- 
formed automatically with this same 
unit. Photoelectronics (M.O.M.) 
Limited, Oldfields Trading Estate, Old- 
fields Road, Sutton, Surrey. 





Richard Klinger Limited, on Mon- 
day, August 17th, gave a farewell party 
in London to Mr. W. E. Hoes before he 
left for Australia to open Richard 
Klinger’s new £100,000 factory at Perth. 
Mr. Hoes will be managing director of 
this new company. Production of 
Klingerit sheet jointing and cut gaskets 
will commence at the end of this year. 
Later on, the company plans to commence 
the manufacture of many other Richard 
Klinger engineering products. The 
ultra-modern factory now nearing com- 
pletion will make it possible for the 
Australian engineering industry to buy 
world-famous Klinger jointings made in 
Australia. Hitherto, those industries 
over there who needed Klinger’s high- 
pressure asbestos jointing had to import 
it. Klinger’s already have manufacturing 
plant working at top pressure in Austria, 
Great Britain and Germany, but increas- 
ing demands from industry all over the 
world have absorbed most of the output. 
As in Great Britain, Richard Klinger 
(Pty.) Limited will serve such industries 
as oil companies, automobile manufac- 
turers, nuclear engineers, boiler-makers— 
in fact, any manufacturer whose products 
demand high quality jointings. It is 
now about 65 years ago that Richard 
Klinger, an Austrian engineer, invented 
his water-level gauge for boilers. This 
required a jointing superior to anything 
then in existence and, after a great deal 
of research and experimenting, Klinger 
himself supplied his own need. This 
second invention, a compressed asbestos 
jointing material which he called 
Klingerit, was destined to achieve even 
greater renown than his gauge. Klinger 
factories now make both products, and a 
good many others besides, but the new 
factory is, we understand, initially to 
concentrate on the jointing in view of 
the larger unsatisfied demand for it in 
Australia. The new factory at Perth 
itself incorporates many new building 
techniques. It covers 25,000 sq. ft. 
Many of the special machines are to 
Klinger’s own design. 

* * * 

A new leaflet (publication No. W578) 
issued by International Combustion 
Limited, Nineteen Woburn Place, Lon- 
don, W.C.1, describes the I.C. visco- 
meter for use in oil-burning systems, 
blending operations, refineries, chemical 
and similar processes. The information 
contained in the leaflet deals mainly with 
the instrument as applied to oil-burner 
systems 


New British Standard 

In this new publication (B.S. 3056 
1959), preferred nominal sizes are speci- 
fied as a step towards simplification in 
the range of manufactured fireclay 
bricks and in their use in furnace con- 
struction. Based on a proposed range of 
sizes submitted by the National Federa- 
tion of Clay Industries, B.S. 3056 has 
had the full support of the Fireclay 
Refractories Industry—whose experience 
has been that the existing demand for a 
wide variety of sizes has resulted in short 
runs from machines and frequent chang- 
ing of moulds. The range of sizes in this 
standard forms part of a similar but 
somewhat more extended range issued 
by the Scottish Employers’ Council for 
the Clay Industries. Obviously, users’ 
requirements cannot be entirely res- 
tricted to the suggested size range—hence 
the use of the phrase “ Preferred sizes ”’ 
in the standard’s title. But it is con- 
sidered that the selection of sizes offered 
will meet most normal requirements ; 
and, of course, nothing in the standard 
should be taken to mean that other types 
and sizes of firebrick will be unobtainable. 
The many tables in the 20-page publica- 
tion are shown in association with 
“keyed’’ diagrams. Copies of this 
standard may be obtained from the 
British Standards Institution, Sales 
Branch, 2, Park Street, London, W.1. 
Price 5s. (Postage will be charged extra 
to non-subscribers.) 

7. * * 

The Central Electricity Generating 
Board has placed a contract with Sulzer 
Bros. (London) Limited for the supply 
of the booster and boiler feed pumps for 
Nos. I, 2 and 3 generating sets for 
Northfleet power station (South Eastern 
Division), and with Yarrow & Co. Ltd., 
for two 275-MW reheat boiler units for 
Blyth “ B ”’ power station (North Eastern 
Division). 

+ - . 

Babcock & Wilcox Limited have 
issued a new leaflet (No. 1644) entitled 
** Babcock Rack Soot Blower.’’ The Bab- 
cock rack soot blower has been designed 
and developed to clean boiler heating 
surfaces where the gas temperatures are 
too high for permanently installed multi- 
nozzle elements, and where fouling is 
too severe to be dealt with effectively 
by the short retractable type of soot 
blower. The pamphlet gives details of 
the rack type blower and its control 
equipment, the latter being of the 
Babcock-Tate electrical sequence type. 


An important order placed with 
Metropolitan-Vickers South Africa 
Pty.) Limited by the Electricity Supply 
Commission of South Africa is for two 
100,000-kVA auto transformers for 
Komati power station. The order was 
obtained in face of keen competition 
from Continental and other British manu- 
facturers. The transformers will be 
manufactured by the A.E.I. transformer 
division. For transportation to site in 
South Africa they will necessarily be of 
special design to meet maximum weight 
limitations and loading gauges. The 
transformers will have a voltage ratio 
at no-load of 275,000 132,000 volts, 
and will incorporate 22,000-volt delta- 
connected fully-insulated tertiary wind- 
ings for a 20,000-kVA load. One h.v. 
winding of one transformer will be sub- 
jected to an impulse test of over a 
million volts. 

* * * 

Following their recent receipt of the 
£750,000 contract for the Willington 
“B”’ power station superstructure, 
M. J. Gleeson (Contractors) Limited, 
North Cheam, Surrey, have now been 
awarded a {1} million contract for the 
construction of the superstructure for 
Padiham ‘B’’ power station, near 
Burnley, Lancs. The scheme, to be 
carried out for the Central Electricity 
Generating Board (Northern Project 
Group), includes the construction of a 
turbine house, boiler house and ancillary 
structures. Gleesons are at present 
completing the £1} million contract 
for the foundation work for the project, 
while completion of the whole scheme 
is expected to be effected by December, 
1962. The engineering consultants are 
C. S. Allott & Son, of Manchester 
and London, with Cruickshank and 
Seward, F.R.I.B.A., as the architects. 

* * * 


The United Kingdom Atomic Energy 
Authority have appointed Mr. J. B. 
Adams to be director of a new estab- 
lishment to deal with controlled thermo- 
nuclear research. The work in this field 
now being done at Harwell, and some of 
the work now being done at A.W.R.E., 
Aldermaston, will be moved to this new 
establishment. Mr. Adams is at present 
director of the proton-synchrotron group 
of the European Council for Nuclear 
Research (C.E.R.N.) near Geneva. He 
will take up his appointment with the 
Atomic Energy Authority towards the 
end of 1960. It has not yet been decided 
where the establishment will be located. 
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PHOSPHATES 
in boiler water treatment 


Phosphate conditioning of boiler water is 
thoroughly established as the most satisfactory 
method of preventing scale deposits in all 
types of boilers. Scale cannot form when a 
reserve of phosphate is present in boile1 

water. Phosphate conditioning is indispensable 
at high pressures, and leads to such 
improvements at low pressures that it is 
generally preferred to other treatments. 


Ask your supplier of boiler conditioning 

















chemicals how little you would have to pay t« 


be sure your boiler is scale free all the time. 


CONTROL 
IS 
SIMPLE 


For booklet on Boiler ‘ : : 
BOILER WATER CONDITIONING WITH PHOSPHATE 
Water Conditioning 
i BOILER WATER TESTING KITS 
and leaflet on Boiler 
Water Testing Kit please 
mplete coupon and post to 


ALBRIGHT & WILSON (MFG 
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distillation 
in Dutch West 


Seawater 
plant 
Indies 
A new seawater distillation 

plant, with a capacity of 2.25-million 

gal./day, was recently put into opera- 


tion on the island of Aruba in the 
Dutch West Indies. Two 200,000 lb 
hr. outdoor boilers supply steam at 


850 Ib./sq. in. and 820 deg. F. to 
two back-pressure turbines, each of 
7.5-MW capacity, and then, at a 
pressure of 20 lb./sq. in., to the water 
plant. The distillation plant has a 
total of five independent sets of six- 
effect evaporators. These were sup- 
plied by G. & J. Weir Limited, and 
each has a capacity of 450,000 gal. day 


The steam at 20 Ib.'sq. in. heats the 
first-effect of each set. The control 
valve feeds steam at 12 Ib./sq. in 


to the coils. A pump passes the coil 
condensate to the deaerating heater 
at 244 deg. F. The first-effect vapour 
at 225 deg. F. gives up some heat to 
preheat the seawater feed and then 
enters the second-effect heating steam 
This process is repeated with lowering 
temperatures down to the sixth-effect 
where incoming seawater condenses 
the vapour; the six effects yielding 
almost s-lb. of distilled water for 
each pound of steam. The distillate 
is guaranteed not to have more than 


Abridgments of recent articles in the colonial and foreign 
technical press, concerning design and progress in the 
technique of steam generation and power plant equipment 


shell at just below evaporation tem- 
perature. A portion distils off and 
the balance passes to the second 
shell—and on to the cycle end 
where the concentrated brine dis- 
charges to waste. About 60 per cent. 
of the seawater volume evaporates 
The final concentration of solids 
in the brine, about 9 per cent., is 
still too thin for effective recovery 
of the minerals. The chemical treat- 
ment in the fifth-effect needs addi- 
tional disengaging surface, this 
effect has two shells in parallel. This 
gives seven vessels in each six-effect 
evaporating set; a total of 35 vessels 


so 


sO 


in the plant. Each shell is about 
ri-ft. dia. and 30-ft. long; the 
total distillation plant occupying an 
area of about 175 by 300-ft. The 
ferric-chloride treatment was em- 
ployed to utilise the 225 deg. F 
starting temperature. As previously 


stated the chemical enters the plant 
at the fifth-effect temperature of 
149 deg. F., and prevents scaling at 
higher temperatures. Ferric chloride 
has not been widely used because 
of its corrosiveness and high cost. 
In the Scalemaster process of G. & 








Pressure-reducing stations 
are designed to break down 
the 850 Ib./sq. in., 820 deg. 
F. to 20 Ib./sq. in. and 264 


deg. F. Higher temperatures would 
cause scale to form in the evap 
orators. While the pressure drops 


in one step through a double-seated 
valve, actuated by a power cylinder, 
the temperature drops in two stages 
The first is a steam-atomised water 
spray in the 36-in. main exhaust 
heater to the water-distillation units ; 
this drops the steam to 350 deg. F 
Then, at each of the five evaporating 
sets, a venturi-type desuperheater 
limits the final temperature to not 
over 5 deg. F. above saturation 
temperature. After treatment, the 
Aruba distillate has a slight acidity 
with a pH about 5.6. The nearly 
complete absence of salts gives it a 
flat taste, which is improved by 
running the water over beds of 
broken coral gathered from the local 
beaches This treatment I 
aerates, (2) neutralises and (3) res- 
tores some of the minerals by solution 
from the coral. An automatic pH 
control system adds soda ash for full 
alkalisation. The water is fluorinated 
before entering the four 3.3-million 
gallon storage tanks. The distillate 
being completely bacteria free needs 
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10 p.p.m. of total solids, starting J. Weir Limited, incorporated at no chlorination. It is believed that 
with seawater at 35,000 p.p.m. The Aruba, two electrolytic tanks produce this plant is the largest of its type in 
seawater, being free from floating ferric ions in proportion to the sea- the world. (Power. Vol. 103, No. 7, 
matter and clean, enters the cycle water flow to the evaporators. By pp. 68-7c 
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‘onden sate return -effect evo hen ; ; ,. 
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capacity each , y C0 reservours 
through j-in. mesh stationary monel hydrolysis, the ferric ions react Steam drum for nuclear power 
metal screens. Chlorination at the with the calcium carbonate in the station 
circulating pump inlets prevents seawater and form a ferric hydroxide The Foster Wheeler Corporation 


algae growth which fouled and blocked 
heat-exchanger tubes prior to this 
treatment Incoming seawater first 
cools the distillate and then enters the 
fifth-effect evaporator shell. Here a 
ferric-chloride chemical treatment 
prevents scale deposition in the earlier 
effects. Water enters the first-effect 
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sludge, which is non-scale forming 
Both boilers at Aruba are oil-fired. 
The steam cycle has no regenerative 
heaters. A deaerator heats the con- 
densate returning from the evapora- 
tors, and 


make-up, with the 20 
lb.'sq. in. exhaust steam. The de- 
aerator has a 10,000-gal. storage tank, 


of America recently supplied to the 
Commonwealth Edison Company’s 
new Dresden nuclear power station a 
primary steam separating drum. The 
finished drum, measuring 104}-in 
dia., 67-ft. long and weighing 187- 
tons, was fabricated in eight major 
sections These comprised two 
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forged closure-heads and six 10-ft. 
long cylindrical sections. Each cylin- 
drical section was in turn fabricated 
from two _ half-shells. The half- 
shells were cold-formed on an 8,000- 
ton capacity press from SA-302-B 
material, measuring 4-in. thick by 
1293-in. wide by 172-in. long and 
weighing 13-tons. Plates were formed 
to conform to a full-size template. 
The longitudinal weld grooves were 
then machined on a 10-ft. by 1o-ft. 
by 40-ft. bed planer. The two half- 
shells were set up to form a cylinder 
and moved to the automatic sub- 
merged-arc welder. The inside seam 
was also welded by the same method, 
being carefully back-gouged to sound 
metal prior to this operation. At this 
point, the shell was stress-relieved 
to relieve stresses induced in the 
forming and welding processes. Drum 
ends were machined to the standard 
weld groove geometries for circum- 
ferential or girth seam welding. 
The design of this primary steam 
drum required a }-in. thick stainless- 
steel cladding over the entire interior 
of the vessel. The six cylinders were 


clad individually with a }-in. layer 
of stainless-steel; the process used 
for this operation being the auto- 
matic submerged arc method. Indi- 


vidual cylinders were then machined 
to provide the desired surface finish 
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and necessary dimensions. The cylin- 


drical sections were then joined 
together in two groups of three. 
These two sections were in turn 


joined together and one closure-head 
assembled. The assembly at this 
stage was more than 6o0-ft. long, 
104}-in. dia. and weighed in excess 
of 150-tons. Nozzle openings were 
then cut in the drum and a total of 
36 large nozzles were installed to 
serve the risers, downcomers, steam 
outlets and safety valves for the steam 
drum. These  forged-steel riser 
nozzles, measuring 16-in. 0o.d., were 
clad with ]j-in. stainless steel. The 
internal equipment was then in- 
stalled, the remaining head assembled, 
and the final stress relief, and hydro- 
static tests with specially filtered 
water were carried out. The drum 
was then ready for shipment. During 
this fabrication cycle, which is basic- 
ally the standard steam drum pro- 
cedure, several problems developed 
which were unique. The equipment 
to be installed in the drum presented 
a difficult handling problem because 
of its size. Dry boxes, manifolds, 
driers and separators were fabricated 
as complete sub-assemblies prior to 
final assembly. A temporary mono- 
rail with an electric hoist was in- 
stalled in the top of the drum to lift 
and position the larger items, particu- 
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larly the manifolds. All internal 
equipment had to be fitted in the drum 
prior to assembly of the remaining 
closure-head since the size of these 
components did not permit their 
being fitted through the manhole 
openings. Items adjacent to the open 
end of the drum had to be sand- 
wiched over, around and underneath 
the other components to provide 
space for the firebrick dam erected 
inside the drum on the final stress 
relieving operation. After the re- 
maining closure-head was installed, 
the girth seam was finally stress- 
relieved, an operation for which it 
was necessary to localise the heat 
affected area, since the heat would 
have warped the assembled internal 
components. To prevent this, a 
fibreglass curtain was erected to seal 
off the area to be treated from the 
remainder of the drum. This pre- 
vented the drum from becoming 
contaminated by dirt or dust from 
the insulating materials. The portion 
of the drum to be heated was placed 
in the furnace and a dam of magnesia 
Suprefiex block and cement was then 
erected inside and outside. In this 
manner, the final girth seam was 
stress relieved without inducing dis- 
tortion in the assembled internal 
components. (Heat Engineering. Vol. 
34, No. 2, pp. 23/25. 





Combustion Chemicals Limited, 
Elcot House, 33, Dorset Square, London, 


N.W.1, have introduced a range of 
Premium fuel oils, which are regular 
grade residual fuel oils that have been 
pre-treated with Desulfurol fuel im- 
prover and sulphur inhibitor. These 
new Desulfurol-treated fuel-oils are 
now available to all residual fuel oil 


users in London and the Home Counties, 
and the service will shortly be extended 
to cover the whole country. They will 
sell at the same standard schedule prices 
as apply to existing regular grade residual 
fuel oils. The oils are supplied in three 


grades—200, 950 and 3,500 sec. Red- 
wood No. 1. As the oils have been pre- 
treated with Desulfurol fuel improver 


and sulphur inhibitor, they are sludge 
free and give better atomisation due to 
the reduced surface tension—the spread- 
ing property is 2} to 3 times that of the 
equivalent untreated fuel oil. Com- 
bustion efficiency is increased, and lower 
pre-heat temperatures can be used 
* * * 

A new leaflet available from The 
General Electric Co. Ltd., Magnet 
House, Kingsway, W.C.2, provides a 
guide to the application, construction, 
operation and performance of their 
Twyntorq motors. These are special 
machines, which, by the transmission of 
** static ’’ torque or power can be applied 
to signalling or indicator duties and re- 
mote control systems. They can also be 
used to provide correction power for the 
purpose of synchronising equipment 
powered by individual driving motors 
with no mechanical interconnection 
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rhe Italian Comitato Nazionale per 
le Richerche Nucleari has purchased 
for a nominal sum from William Boby 
& Co. Ltd., Rickmansworth, as a 
research project. one complete electro- 
dialysis stack, of the type pioneered by 
the British firm, for experiments in 
decontamination of nuclear effluents 
William Boby & Co. Ltd. have received 
world-wide attention recently for their 
pioneer work in co-operation with Dutch 
and other foreign research scientists into 
the purification of water and other 
liquors by electrical processes. A Boby 
designed and built stack at Tobruk is 
currently producing 12,000 gal. (§§ tons 
per day, of fresh water from brackish 
desert well waters A similar basic 
research stack has been supplied by 
Boby’s to A. Reyrolle & Co. Ltd., 
Hebburn-upon-Tyne, for metallurgical 
research 

. . 7 

Holland & Hannen and Cubitts 
Scotland) Limited are to build a 
£100,000 four-storey office block for 
Richardsons Westgarth (Hartlepool 
Limited, adjoining the company’s exist- 
ing head office at Princes Street, Hartle- 
pool. Both Cubitts and Richardsons 
Westgarth are associated with Atomic 
Power Constructions Limited, for the 
construction of Trawsfynydd nuclear 
power station, North Wales. Completion 
of the new office block is scheduled for 
July, 1960, with erection of the steel- 
framed building speeded up by the use of 
patented wall cladding, floors and roofing. 
The architects are L. J. Couves & 
Partners. 





Mr. Giles Newton, 
The Cape Asbestos Co 
the Group’s annual report, published 
recently, that products of the Group 
increased 8 per cent. in 1958. Cape 
Asbestos produce raw asbestos from 
their mines in South Africa, and their 
principal manufactured products are 
* Caposite ’’’ asbestos thermal insulation 
materials, ‘“‘ Rocksil’’ rock wool insula- 
tion, ‘* Asbestolux ’’ asbestos insulation 
board, “‘ Marinite’’ asbestos sheet, and 
‘““Capasco’’ brake and clutch linings. 
Sales of the parent company’s products 
increased, with a marked improvement 
in marine business. Export sales ac- 
counted for 17 per cent. of the parent 
company’s turnover Agreement has 
been reached with two well-established 
firms in Argentina, and with the Johns- 
Manville Corporation, to manufacture 
asbestos products in that country 
The amount of crude asbestos sold in 
South Africa had been slightly greater 
in spite of Russian competition, while 
the peak of capital development in the 
South African mines had been passed. 
Expenditure in 1958 had been less than 
in 1957 and would be less again in 1959 
Ore reserves had been much increased, 
but development so far showed there was 
no prospect of easy mining ahead. 
Mr. Newton viewed the prospects for the 
current year with some degree of caution. 
But the Group had a great source of 
strength in the widely varied scope of its 
manufacturing activities and there was 


chairman of 
Ltd., stated in 


every reason to expect that many of 
their operations would continue their 
steady and remunerative expansion. 











Mountings for steam 
or gas turbine 
units 
This invention re- 

lates to mountings for 

steam or gas turbine units. In 

Figs. 1, 2 and 3 the group of machines 

and apparatus consists of a high- 

pressure turbine (1), a low-pressure 

turbine (2), a heat-exchanger (3), 


a cooler (4), and a compressor (5). 
The high-pressure turbine (1) and 
the compressor (5) are built into a 


common housing. The machine and 
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These extracts from British Patent Specifications are reproduced by per- 
mission of The Controller of H.M. Stationery Office 
Specifications can be obtained from the Patent Office, 26, Southampton 
Price 3s. 6d. each, both inland and abroad.) 


structure to be supported between 
the reinforcements (18) and the 
fixing points (19 and 20). However, 
there are still non-reinforced parts 
22) on the leaf springs, and these 
act as leaf hinges. Since the bending 
axis of these hinges extends parallel 
to the machine axis, they do not 
permit any axial displacement of the 
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814,312 


Fig. | (left) 
Patent No 





apparatus group 

forms a umitary, 
supporting unit. The working med- 
ium entering the compressor (§ 
is comparatively cold. If an inner 
casing insulated from the outer casing 
is provided for the high-pressure 
turbine (1) in the usual manner, 
the complete casing remains com- 
paratively cold. Towards the low- 
pressure turbine (2), however, the 
temperature of the group gradually 
increases. Therefore, different tem- 
peratures and consequently different 
expansions are produced at different 
points. The mounting of the group 
consists of four supports, two of 
which are designated at (15) and the 
other two at (16). The supports 
15) each consist of a leaf spring 
17), which is reinforced in the middle 


I, 2; 7 


rigid and self- 


3, 4 and § 


portion by laterally attached ele- 
ments (18). The leaf springs (17 
are secured at their upper ends 
substantially at the height of the 


axis at both sides of the heat-exchanger 
3) at points (19) in the region of the 
hotter end, and their bending axis 
extends parallel to the machine axis. 
The lower ends of the leaf springs are 
clamped at points (20) in a bedplate 
21 Owing to the reinforcements 
18) the supports (15) are prevented 
from buckling, by the load of the 


machine and apparatus group (1-6 
at the securing points (19). Owing 
to the yieldability of the leaf hinges 
22), however, the heat-exchanger 
3) between the two fixing points 
19) can expand freely in a direction 
at right-angles to the axis. The heat 
expansion of the comparatively hot 
part of the group is therefore not 


Fig. 2 (right) 
(extreme 
British 


Fig. 3 
right) 

Patent No 
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upper ends to points 
on either side of 
the comparatively cold 
machine housing (6), 
and at their lower 
ends to points (26) on the bedplate 
The supports (16) also each consist 
of a leaf spring (27) which is rein- 
forced in the middle by elements 
28) arranged on both sides. Non- 
reinforced parts (29) are, therefore, 
left between the reinforcements (28 
and the fixing points. The bending 
axis of the portions (29) is at right- 
angles to the machine axis. The 
supports (16), therefore, permit free 
displacement of the housing (6) in 
an axial direction, so that the heat 
expansion of the group of machines 
and apparatus between the axial 
fixing points (19) and the positions 
25) is not impeded. As regards the 
comparatively cold machine casing 
6), however, there is practically no 
transverse expansion. The stressing 
of the leaf springs in the direction 
at right-angles to the bending axis 
of the hinges (29) is, therefore, 
unimportant. British Patent Ne. 
814,312 issued to A. Guer Technische 
Studien. Complete specification pub- 
lished Fune 3rd, 1959. 


Forced flow once-through steam 
generator 
The principle of 
relates to forced-flow 


this invention 
once-through 


steam generators which operate pre- 
ferably at or*above critical pressure, 








impeded. In order to prevent lateral 
displacement of the machine axis, 
a guide key (23) is provided on the 
axis of the bedplate (21), which key 
engages in a groove of a downwardly- 
projecting part (24) of the heat- 
exchanger (3). This key permits a 
free displacement of the underside 
of the heat-exchanger in a vertical 
direction, but not in a lateral direction. 
The supports (16) are fixed at their 





and which comprise two or more 
reheaters located in high-temperature 
zones. In such generators, difficulties 
arise when the generator is to be set 
in Operation or is to operate under a 
low load with no reheating being 
carried out. Since high steam tem- 
peratures are generally required in 
the reheaters, the latter are disposed 
in a relatively hot flue-gas zone. 
Therefore, when the generator is 
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started, the reheaters are particularly 
exposed to danger. Cooling of the 
reheaters also entails certain difficul- 
ties since the danger of water-hammer 
is to be expected during cooling. 
A method of starting such forced- 
flow once-through steam generators 
which are operated at or above critical 
pressure, and which comprise a 
number of reheaters, is known in 
which the second stage reheater dis- 
posed after the first stage reheater 
is cut off from the throughflow of 








Fig. 4. British Patent No. 815,406 


the working medium during starting, 
or while the generator is under low 
loads when no reheating is carried out. 
It is the main object of the invention 
to obviate the disadvantages involved 
in disconnecting the second-stage 
reheater from the system during 
starting operation. In Fig. 4 the 
valves provided are designated by 
(1 to 9). In one of two starting 
methods envisaged the pressure in 
the superheater (10) associated with 
the boiler (11) is maintained above 
the critical value by means of valve (1) 
which is kept only partly open. The 
pressure in the first-stage reheater, 
which is indicated at (1), is main- 
tained at the maximum operating 
pressure of, for example, about 100 
atms. gauge by means of valve (2) 
which is also kept only partly open. 
Steam flows from the valve (2) into 
a separating vessel (12) while the 
water (13), which is separated in it, 
flows through a valve (3) under the 
control of a level regulator (14) 
into a feedwater container (15). 
The steam liberated in the expansion 
in the separating vessel (12) flows 
through a second stage reheater (11) 
and through a valve (4), which is 
spring-loaded to maintain a pressure 
of, for example, about 12 aims. 
gauge in the reheater (11), into a 
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condenser (16). A satisfactory cooling 
of the reheater (11) is thereby 
effected. In the other starting method, 
the valves (1 and 2) are initially 
fully-open. The generator is thus 
started at a minimum operating pres- 
sure. In this case, the pressure is 
maintained only by the valve (4), 
which normally opens when a pre- 
determined pressure, for example, 
about 12 atms. gauge, is exceeded. 
In both methods, as soon as the super- 
heated steam temperature is reached 
in the final superheating stage, the 
valve (1) is closed and the valve (2) 
is then also gradually closed, and the 
turbine comprising the high-pressure 
stage (17), the intermediate-pressure 
stage (18), and the low-pressure 
stage (19), is started by opening the 
valves (§ to 9). The spring-loaded 
valve (4) may, of course, be replaced 
by a counter-weighted valve and, 
in addition, the pressure of the turbine 
oil control system may be allowed to 
act thereupon. If so, the control 
oil pressure of the turbine acts in 
such a manner on the valve (4) that 
the latter is closed when the valve 
9) is opened, and is opened when 
the valve (9) is closed. Thus, for 
example, if the load on the turbine 
suddenly drops to about zero, the 
steam flowing through the reheater 
11) is discharged into the condenser 
16) due to the valve (9) closing and 
the valve (4) opening, since otherwise 
the speed of the turbine becomes 
excessively high and the turbine is 
endangered. British Patent No. 
815,406 issued to Sitemens-Schuckert- 
werke A.G. Complete specification 
published Fune 24th, 1959. 


Water-tube boiler 

This invention relates to water- 
tube boilers comprising a transversely 
disposed steam and water drum and a 
transverse collector header at the 
same level as the drum. Water-tube 
boilers are known in which by means 
of special return-flow tubes some of 
the circulation water is returned to 
the heated tube system by by-passing 
the drum. This pre-separation and 
direct return flow of circulation water 
considerably relieves the steam drum 
as regards the separation of steam and 
water. The invention covered by 
this patent aims at increasing still 
further the quantity of the circulation 
water which is returned directly to 
the heated tube system through 
return-flow tubes. This is to be 
accomplished by arranging in the 
longitudinal tubes which connect 
the transverse header and the drum, 
return flow tubes which start from 
the longitudinal tubes and open into 
lower water distributors. A water- 
tube boiler with transverse steam 
and water drum (1) is shown in 
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outline in Fig. 5. From the drum (1) 
down-comer tubes (2) supply boiler 
water to a front distributor (3), 
lower longitudinal distributors (4) 
and rear distributor (5). The front 
wall steam generating tubes (6) 
open into the transverse header (7). 




















Fig. 5. British Patent No. 814,516. 


The rear wall tubes (8) also discharge 
into header (7). The side-wall tubes 
(9) proceed from the lower distri- 
butors (4) and open into two upper 
longitudinal headers (10) which con- 
nect respective ends of the header (7) 
with the corresponding ends of the 
drum (1). In order to return the 
water separated in the header (7) 
to the lower distributors by-passing 
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Fig. 6. British Patent No. 814,516. 





the drum, return-flow tubes are 
provided which feed circulation water 
to the lower distributors. The steam 
flows through the upper longitudinal 
headers (10) to the drum, but part 
of it can also flow out through over- 
flow tubes (14). The circulation 
water cannot flow from the side-wall 
tubes (9) through the return flow 


H 
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tube (13), simce the header (7) is 
under higher pressure than the drum, 
and it would also have to move in 
opposition to the steam-flow. A 
further return-flow tube (15) is 
arranged between the transverse head- 
er (7) and the drum (1), the return- 
flow tube connecting the headers (10) 
to the longitudinal distributors (4). 
The boiler frame structure, formed of 
tubes, including the steam and water 
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drum but omitting the heated evapo- 
rator tubes is shown in Fig. 6. 
Arranged in this case also between 
the drum (1) and the transverse 
header (7) are return-flow tubes 
(15) which proceed from the longi- 
tudinal header (10) and open into the 
longitudinal distributor (4). For the 
further direct return of boiler water, 
further return-flow tubes proceed 
from the longitudinal header (10), 


the tubes (16) from directly in front 
of the drum (1), and the tubes (17) 
directly behind the transverse header 
(7). The tubes (16) extend diagonally 
from the header (10) into the down- 
comer tube (2) and the tubes (17) 
similarly from the header (10) into 


the return-flow tube (13). British 
Patent No. 814,516 issued to H. 
Vorkauf. Complete specification pub- 


lished Fune 3rd, 1959. 





NEW BRITISH STANDARD 

This new publication, (B.S. 3082) 
** Mechanical testing of steel at elevated 
temperatures,” forms Part 1 in a series 
of British Standards which will deal 
with the mechanical testing of steel at 
elevated temperatures. It is based on 
the work undertaken by Technical 
Committee 17 (Steel) of the International 
Organisation for Standardisation as has 
been tentatively approved by all the 
member countries represented by that 
committee. It is hoped that the series 
will help to facilitate the comparison of 
different steels at elevated temperatures 
and to unify the methods by which the 
data are obtained. In this part, definitions 
for gauge length, stress and proof stress 
are followed by requirements for the 
test piece. Consideration is given to the 
limits within which the heating apparatus 
must operate, and to the method for 
measuring the temperature. Other re- 
quirements deal with the determination 
of elongation and with the rate of testing. 
Copies of this British Standard can be 
obtained from British Standards House, 
2, Park Street, London, W.1. Price 3s. 
(Postage will be charged extra to non- 
subscribers.) 

* * * 

A completely new range of pneu- 
matically-operated screwdrivers and nut- 
setters, produced by the Airetool 
Manufacturing Company, Spring- 
field, Ohio, is described in the company’s 
new illustrated bulletin No. 68. Copies 
of the bulletin can be obtained from 
Airetool Manufacturing Company, 328, 
S. Center Street, Springfield, Ohio, 
U.S.A. 

. 7 *. 

Publication No. G.140§1, issued by 
A.E.I. Heavy Plant Division, describes 
a new brushless, high-speed marine 
alternator, now available in a range with 
ratings up to 1,000-kW. 

. * * 

New publications:—List 186 (a 20- 
page brochure), and Supplement ‘‘A’”’ 
issued by the Cambridge Instrument 
Co. Ltd., describes the Model ‘“* DE”’ 
electronic recorder, a high-performance 
instrument of proven reliability with a 
full-scale response speed of better than 
2sec., a minimum range of mV, a 
sensitivity of better than 1 yV, and an 
overall accuracy of better than 5 pV. 
It forms an integral part of the company’s 
complete equipment for the measure- 
ment of temperature, gas concentration, 
pH, conductivity of solutions, dissolved 
oxygen in feedwater, strip width and 
thickness, radiation intensity, etc., and 
can be supplied for numerous other 
applications in industry and science. 


Publication No. 321 issued by Electro- 
thermal Engineering Limited, 270, 
Neville Road, London, E.7, describes 
armoured heaters for the pre-heating 
and stress relieving of welds and other 
forms of heat-treatment, with working 
temperatures up to 1,472 deg. F. The 
heaters are produced in standard lengths 
for safe use on 50-V, 75-V and 150-V. 
They are of j%-in. diam. and are con- 
structed of a nickel chrome resistance 
wire, suitably insulated, and enclosed 
in a flexible nickel alloy sheath. This 
construction allows for many applica- 
tions to pipes, vessels, and flat or curved 
plates at maximum temperature without 
impairing the flexibility or heating effi- 
ciency of the heaters. 

* * * 

We have received from Auto-Klean 
Strainers Ltd., Lascar Works, Houns- 
low, Middlesex, leaflets describing their 
30L2, 30M3 and 30Mg4 self-cleaning 
filters. These have been developed 
primarily to meet the need for defined 
mesh full-flow filtration down to 0.0015- 
in. in the lubricating oil systems of high 
and medium-powered turbine and diesel 
plant. The new range of filters handles 
flows up to 11,200 gal./hr. and 5,400 
gal. hr. with defined meshes of 0.003-in. 
and 0.001§-in. respectively. 

. * * 


The Morgan Crucible Co. Ltd., 
Battersea Church Road, London, S.W.1, 
have published a most interesting leaflet 
entitled ‘‘ Your Crucible,’’ which is 
intended as a general guide for the care 
and use of crucibles. It has been com- 
piled to help the foundryman get the best 
from his crucibles and the maximum 
efficiency from crucible melting. 

* * . 


The latest publication (Bulletin No. 
12) issued by The Incandescent Heat 
Co. Ltd., Cornwall Road, Smethwick, 
Birmingham, includes details of their 
range of processing equipment for the 
electrical industries. Among the units 
described are those for coreplate varnish- 
ing; transformer drying; transformer 
spraying ; continuous varnish impregna- 
tion ; paint drying ; battery plate drying; 
and bitumen coating. 

* + * 

We have received from A. B. Scorer 
Limited, Ford Lane, Pendleton, Salford, 
6—a member of the Hodgkinson Group 
of Companies—a new eight-page illus- 
trated brochure describing their range 
of Scorer refuse destructors. The 
standard range of units can handle from 
80-750 lb. hr. of general refuse. Where 
required the heat produced can be 
utilised by the fitting of steam boilers 
or water-heaters. 


A sales agreement has been signed 
between the American Machine and 
Foundry Corporation, U.S.A., and 
William Boby & Co. Ltd., Rickmans- 
worth, for the American firm to market 
Boby electrodialysis stacks in the 
United States, Canada, and elsewhere 
in the Western Hemisphere excluding 
British territories. 

* . 

Honeywell Controls Limited an- 
nounced that they are sole representatives 
in this country for MacDonnel & Miller 
Inc., of Chicago, U.S.A., who are 
manufacturers of boiler water-level con- 
trols and low-limit boiler safety devices. 
Mr. D. Richards, the Honeywell sales 
manager responsible for marketing the 
new products in this country, points out 
that the equipment should be of particu- 
lar interest in the ranges of combined 
feeder control and low-water cut-off 
instruments, suitable for boiler pressures 
up to 250 lb. sq. in. All models out of 
the range of over 30 boiler water-level 
and safety controls will be available in 
the U.K. shortly. The choice of stocks 
to be established will depend very largely 
on the individual needs of boiler manu- 
facturers in this country. Enquiries 
should be made to P. W. Kingsland, 
Honeywell Controls Limited, Ruislip 
Road, Greenford, Middlesex. 

* * . 


A new leaflet available from Vokes 
Limited, Guildford, Surrey, describes 
their ‘‘ Super-Vee”’ air-filter panel. 
The filter utilises a synthetic fibrous 
medium, impregnated with a recently 
developed and improved adhesive which 
ensures high filtration efficiency and long 
life. Standard sizes are from 10 by 10-in. 
to 20 by 25§-in., with capacities from 
2§0-1,2§9 cu. ft. min. 

* . * 

The British Thomson-Houston Co. 
Ltd. recently issued a_ publication 
(F.111029) on Selsyns. The author, 
Mr. S. A. Choudhury, B.Sc., A.C.G.I., 
deals first with some aspects of the 
principles of operation of Selsyns and 
design calculations of torque—useful 
information to have at the layout stage 
of new installations. Following a des- 
cription of the various types of Selsyn, 
the author considers in detail many of the 
practical questions which are often asked 
by engineers concerned with the applica- 
tion of Selsyns to various control schemes 


in different industries. This 48-page 
publication should prove to be a 
welcome addition to the somewhat 


sparse literature available on the subject. 
Copies of the booklet may be obtained 
by professional engineers, upon applica- 
tion to B.T.H. Publicity Dept., Rugby. 
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SWINNEY Eqila Cie 


Automatic Rotary Oil Burner 


Swinney-Enterprise Rotary Oil Burners are now available in a range of 
12 sizes having outputs from 3.5 gallons per hour to 166 gallons per hour 
and are suitable for use with the heaviest grades of fuel. Burners are 
available for operation on natural, induced or forced draught and with 
a wide variety of control systems. By 
correct choice of combustion head, 
flame shape can be altered to suit the 
dimensions of the combustion chamber. 
Entirely manufactured in the U.K. 
the Swinney-Enterprise is the most 
advanced oil burner for firing all types 
of steam and hot water boilers. 
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The Measured Rate Metering Pump is 
exclusive to Swinney-Enterprise burners. 
Regardless of grade, viscosity or temper- 
ature of fuel the metering pump will 
provide the correct flow of fuel to ensure 
precise air/oil ratio and efficient combustion. 



































FOR FURTHER INFORMATION WRITE OR PHONE :— 


SWiINNEY BROTHERS 1/ITp 
MORPETH, NORTHUMBERLAND. _ Tel: MORPETH 92/3 
LONDON: 34 CRUTCHED FRIARS E.C.3. Tel: ROYAL 2977 
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The Minister of Power has _ re- 
appointed Mr. D. B. Irving, B.Sc., 
M.1.E.E., as chairman of the London 


Electricity Board for a period of five 
years from July Ist, 19§9. 
* . * 


Mr. E. A. Anderson, A.M.1I.Mech.E., 
deputy station superintendent at Ports- 
mouth power station, Southern Division, 
C.E.G.B., has been appointed to a 
similar position at the division’s March- 
wood generating station. Previously, 
Mr. Anderson was, for 24 years, mech- 
anical maintenance engineer at March- 


wood. 
* * * 


Mr. L. Dobson, engineering director, 
Imperial Chemical Industries Limited, 
Plastics Division, left I.C.I. Limited at 
the end of August and joined the board 
of Simon-Carves Limited. 

* *. * 


Ruston & Hornsby Limited, Lincoln, 
announce that Mr. Geoffrey W. Bone, 
M.A. (Cantab.), M.I.Mech.E., M.I.- 
Mar.E., etc., a director, has assumed 
responsibility for the company’s engineer- 
ing policy, and for that of their associate, 
Davey, Paxman & Co. Ltd., Colchester. 
Another Ruston appointment is that of 
Mr. J. R. Bergne Coupland, J.P., as an 
assistant managing director. He will 
act jointly with the present assistant 
managing directors, Mr. E. R. Jones 
and Mr. C. T. Alderson. 

* . 


The Electricity Council have appointed 
Mr. Lawrence Arthur Corney, B.Sc. 
Eng A.M.I1.E.E., to be their chief 
safety officer. Mr. Corney, who was 
hitherto deputy chief safety officer, 
succeeds Mr. H. Midgley, who retired 
at the end of August. 

. * 


The United Kingdom Atomic Energy 
Authority announce the appointment of 
Air Chief Marshal Sir Claude B. R. 
Pelly, G.B.E., K.C.B., M.C., as Member 
Designate) for Weapons. Air Chief 
Marshal Pelly, who is retiring from the 
Royal Air Force, has been Controller of 
Aircraft at the Ministry of Supply 
since 1956. He will take up his new 
appointment later this year, and will 
thus succeed Sir William Penney whose 
appointment to succeed Sir John Cock- 
croft as Authority Member for Scien- 
tific Research has already been an- 
nounced 

. 7. o 

Mr. M. Robinson—who has been 
associated with Lancashire Dynamo 
since 1946—has been appointed manager 
of the group’s Bristol Area office, in 
succession to Mr. E. N. Evans, M.1.E.E., 
M.Amer.I.E.E. 

. * * 

The Central Electricity Generating 
Board announces that Mr. W. A. Storey, 
A.M.LE.E., has been appointed to 
succeed Mr. E. C. Scott as system opera- 
tion engineer, North Eastern Division. 


Mr. C. R. Wheeler, C.B.E., who 
has been elected a director of Associated 
Electrical Industries Limited, is joint 
managing director of Guest Keen Iron & 
Steel Co. Ltd., chairman of B.I.S.C. 
(Ore) Limited, a director of Guest Keen 
& Nettlefolds Limited, George Wimpey 
& Co. Ltd., British Iron & Steel Cor- 
poration Limited, and other companies. 

* * * 


Mr. R. H. Burdett, B.Sc. (Eng.), 
A.C.G.1., A.M.I.Mech.E., A.M.LE.E., 
of the research and development depart- 
ment of the Central Electricity Generating 
Board has been appointed deputy-director 
(mechanical) in the applications branch, 
research and development department, 
of the Board. Mr. Burdett joined the 
English Electric Co. Ltd., Stafford, in 
1946 as a switchgear contracts engineer, 
and two years later became general 
assistant engineer in the generation design 
branch of the former British Electricity 
Authority. In 1955 he was appointed 
principal assistant engineer, and later 
nuclear systems engineer, in the nuclear 
power branch of the Authority, subse- 
quently taking up the post he now leaves 
for his present appointment. 

* . * 


Mr. L. Edgar has relinquished his 
appointment as group publicity manager 
of the John Thompson Group of Com- 
panies. He will, however, continue to 
serve the group in an advisory capacity 
on publicity and Press matters. Mr. 
D. H. Edson, hitherto assistant pub- 
licity manager, has been appointed 
group publicity manager, and Mr. G. O. 
Ham succeeds Mr. Edson as assistant 
group publicity manager. 

. * + 


It is with regret that we record the 
death on July 17th of Mr. J. G. Kay, 
a director of Lafarge Aluminous Cement 
Co. Ltd., 73, Brook Street, London, 
W.1, since its inception in 1923, and 
chairman of the company since 1948. 

* . * 


It is with regret that we record the 
death, at the age of 69, of Sir Frederick 
Pickworth (chairman of the English 
Steel Corporation Limited), which oc- 
curred suddenly on July 14th, 1959. 
Sir Frederick was elected to the board in 
1936, becoming managing director in 
1944, and assuming chairmanship in 
1955. He was a member of the council, 
executive committee, and a number of 
other committees of the British Iron & 
Steel Federation, and chairman of the 
No. 9 conference of the federation. He 
was also chairman of the National Forge- 
masters’ Association, and of the Federated 
Forgemasters, and a member of the 
management board and various commit- 
tees of the Engineering & Allied Em- 
ployers’ National Federation. 

. * . 

Mr. C. A. B. Malden has been 
appointed joint managing director with 
Mr. J. G. Cronk of Amber Oils Limited. 


Industrial 


Mr. Stanley F. Steward, C.B.E., who 
was appointed director-designate of 
The British Electrical and Allied Manu- 
facturers’ Association on February Ist 
this year, has now taken up his executive 
responsibilities as the director of the 
B.E.A.M.A. Colonel B. H. Leeson, 
C.B.E., T.D., M.I.E.E., relinquished his 
position as the Director of the B.E.A.M.A. 
on July 31st. He is now serving in a 
consultative capacity until he retires in 
1960. Mr. D. Maxwell Buist, 
M.I1.E.E., M.1.Ex., export director, who 
has been with the B.E.A.M.A. for 22 
years, is retiring on April 30th, 1960, 
when he reaches normal retiring age 
From October Ist, 1959, until that date, 
he will relinquish full-time executive 
duties and, like Mr. Leeson, will, during 
that period, serve in a consultative capacity 

. . * 

The United Kingdom Atomic Energy 
Authority announces that Mr. 
White has recently taken up a new 
position as deputy director of public 
relations to the Ministry of Defence, and 
will no longer be responsible for Press 
matters on behalf of the U.K.A.E.A 
Mr. Ronald Truscott has been ap- 
pointed acting chief press officer of the 
U.K.A.E.A., and Dr. Horace Manley, 
technical press officer, is shortly to 
assume the post of chief science writer, 
assisted by Mr. E. Schoeters. 

* * * 


An amalgamation has been arranged 
between The Wallsend Slipway and 
Engineering Co. Ltd. and Hubbard 
Combustion Limited. With this fusion 
of the oil-burning interests of the two 
companies, they will be able to place 
their combined experience and resources 
at the disposal of their clients, and close 
collaboration on research and develop- 
ment will undoubtedly result in even 
greater efficiency in the well-known 
Wallsend and Wallsend-Hubbard systems 
of oil-burning. 

* * . 

The Institution of Electrical Engineers 
states that the result of the ballot to 
fill the vacancies which will occur on the 
council on September 30th next, is as 
follows: President, Sir Willis Jackson, 
M.I.Mech.E.; vice-presidents, Mr. 
G. S. C. Lucas and Mr. O. W. Humph- 
reys; honorary treasurer, Mr. E. 
Leete ; ordinary members of council, 
Professor H. E. M. Barlow, M.I.- 
Mech.E., Mr. C. O. Boyse, M.Inst.C.E., 
Mr. L. Drucquer, Mr. H. G. Nelson, 
M.Inst.C.E., M.I.Mech.E., Mr. J. R. 
Rylands, M.Sc., M.I.Mech.E., and 
Dr. G. A. V. Sowter, associate member, 
Mr. R. A. Hore, A.M.I.Mech.E. 

i * * 


The Newcastle office of Lancashire 
Dynamo Group Sales Limited has 
been moved to new premises at Eagle 
Star House, 32-34, Mosley Street, 
Newcastle upon Tyne, 1. The telephone 
numbers remain unchanged :—Newcastle 
28621 and 29736. 





re oe Bee tr or ee everett here rere ee Steer eee OOO COMM ee LES EO Le hae 


ae 


' 
's 


ES ein mn 
a 2 a ee ee 


nee 


| BLACK DIAMONDS 
BY THE TON 


Recovery its own reward 
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Coal has justly been called “black diamonds”. Essential to industry 
and produced by a long, hard process, it is expensive to buy—too 
expensive for you to allow it to be wasted through inadequate insula- 
tion of your plant. 

Poorly insulated plant means excessive heat loss—and that in turn 
means a waste of fuel and money. Avoid that wastage by calling in 
The Darlington Insulation Co. Ltd. They can cut your heat loss by as 
much as 90°.,, give your plant greater working efficiency—and make 


you feel a great deal happier about your fuel bill. 
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THE DARLINGTON INSULATION CO. LTD. 


38 Great North Road, pees Branches in London, 
Newcastle upon Tyne 2. Birmingham, Bristol, Bolton, 
Telephone: Cardiff, Glasgow, Leicester 
Newcastle 23666 and Sheffield. 
A Member of t/ Darlington Group of Companies 
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Automatic 
Control and 
Instrumentation 


Are you getting the best out 


of your boilers ” 


Let one of our 
engineers answer this 
question. It will place you under 
no obligation to obtain the 
benefit of our many years’ 
experience in the application of: 
INSTRUMENTS AND CONTROL 
FOR PRESSURE, 

TEMPERATURE, LEVEL, ETC. 


(Balxialely 








Write or phone 


JAMES GORDON & CO. LTD. 


DALSTON GARDENS, STANMORE, MIDOX 


A member of the Elliott-Automation Group 


THE DEFUR PROCESS 


Chemical Descaling by the “* DEFUR ” PROCESS is now of more import- 
ance than ever, especially in view of the extensive OIL CONVERSIONS 
now taking place. To ensure a perfectly scale-free Boiler, avail yourself 
of the DEFUR free examination and report service. In other words: 


DON’T DEFER - DEFUR 


DEFUR LTD. are specialists in CHEMICAL DESCALING of Boilers (all types) 
and ancillary Steam Plant, Process Plant, Water Mains, Gas & Marine Plant, etc 


SERVICE: Examinations, advice on all scale problems and firm quotations fc" 
descaling given. 


SUPPLIES: DEFUR DESCALING SOLUTION immediately 
CARBOYS or ROAD TANKERS. 


DEFUR DESCALING 2 ST. MARYCHURCH STREET 
ROTHERHITHE, S.E.16 
SERVICES LTD Telephone: BERmondsey /32/ 


LONDON - BRISTOL - MANCHESTER - SOUTHAMPTON 


available in 





CON-TEN 


(Regd. Trade Mark) 


constant tension 
supports 


FOR LOADS UP TO 8 TONS 
PIPE MOVEMENTS UP TO 18" 


— == 


). 


PUDRVELNV NENA 
—— 


High-pressure steam piping is subject to wide 

variations in temperature, which produce 

considerable expansion and contraction. Unless the pipe 
supports can absorb and compensate for this 

movement, severe stresses are set up which may 

result in fracture. The ** Con-Ten ” Pipe 

Support is designed to cradle any type of 

piping with constant tension under all conditions, 
throughout the range of movement. ‘* Con-Ten ” 

is installed, with eminently satisfactory results, in power 
stations, and oil refineries, chemical and 


industrial plants throughout the world. 


British Patent Nos. 474008 720074 720075 697987 657318 


U.S.A. Patent No. 2129320 


om 


Ferrybridge *‘B”™ Power Station. Central Electricity 
Generating Board, Yorkshire Division. H.P. Steam pipes 
supplied and installed by Stewarts & Lioyds Ltd. 





Leibfried Red Top Pipe Sup- Conventional type ** Con-Ten ™ Duplex ** Con-Ten " Supports for 
ports for loads from 100 to Supports for loads up to 2 tons an p AE _ 
5,000 Ibs. and total travel of 3°. with a total vertical movement This type is acknowledged as one 
up to 12 whica produces minimum friction 
= and kinematic variation. It has 
been specially designed for any 
applications where exceptional 

accuracy is demanded. 


LOAD GOING)! UP 


LOAD IN Ibs 


Sv). 
MAKm. FRICTION = & ———— = 2}2™ 


From graph it can be seen that 
the maximum friction is equiva- ‘ 2 ) ‘ 5 ‘ ? ‘ 
lent to 2.17%, of the applied load. MOVEMENT IN INCHES 


DUPLEX ‘CON-TEN’ SUPPORT 


BRITISH INDUSTRIAL 


ENGINEERING COMPANY (STAFFS) LIMITED 
CORONATION WORKS, HAINGE ROAD, TIVIDALE, TIPTON, STAFFS. TEL.: TIPTON 1222/3/4 
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BRADFORD Steam Traps 


oY 





. 

instantaneously 
This instantaneous action distinguishes the 
Bradford Steam Trap from all its competitors. 
It prevents damage to valves and seats. It provides 
more efficient use of steam and heat, thus making 
an appreciable saving of fuel. 
Made in all sizes for all pressures. Each Trap is 
individually tested and fully guaranteed. 


UNITED STATES METALLIC PACKING 
DROP FORGED COMPANY LIMITED 


STEEL VALVES SOHO WORKS, ee ENGLAND 


Branch Offices : London, Liverpool, Glasgow, Manchester 
Newcastle, Cardiff, Southampton, Hull, Swansea, and Bristol 





Designed and manufac- 
tured to BS.2995 : 1958 and 
also to American standards 
and codes of practice, 
Tress valves undergo full 
inspection and test con- 
trol throughout each stage 
of production 


Valve engineering of the 

highest order ensures that 

these valves, like all Tress to the 

valves, will give trouble a rnin 

free performance Valve WAR OFFICE 
AIR MINISTRY 

OVER A CENTURY OF EXPERIENCE IN B.O.T. LLOYDS 


BRITISH 


sonraiivens Instruments of Mecuracy we .ue% 
TRESS ENGINEERING COMPANY LTD- poe nelle = 


COMPANIES 
Works: NEWBURN, NEWCASTLE UPON TYNE, 5. Phone: Lemington 67-4172 3 


London : 30a Sackville Street, London, W.! Phone : REGent 88867 SMITH BROS & co (HYSON) LTD 


P3135 


maintenance is greatly re- 
duced, and Tress vaives 
give greater efficiency at a 


PROMPT DELIVERY 


HYSON GREEN VALVE WORKS - NOTTINGHAM - ENGLAND 


worl™ tlegrs “YSON” «BOTTM 
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A MECHANICAL STOKER that 
fully complies with the provisions 
of the ‘Clean Air Act’... 


(GARR TSBh”: 





Evenly distributes fuel, keeps air spaces | 
| Clinker-free by Self-Cleaning Fire Bars, 
) ensuring complete combustion, eliminates 
| smoke problems. , Write for details NOW! 


MECHANICAL STOKER AND FAN-FORCE 


JAMES PROCTOR LIMITED, P.O BOX 19, HAMMERTON ST., BURNLEY. ‘Phone Burnley 3102/3 


PROCTOR’S COAL ELEVATORS complete the ideal installation 





OIL FUEL 
HEATERS 


rl 


by Caird & Rayner Lid., 
for all grades of Fuel Oil 
and Creosote Pitch. 
Standard sizes to deal 
with 10 to 2,000 gallons 
per hour using Steam or 
High Pressure Hot Water 


We welcome your enquiries 
as heating media 


: > Ge 
Caird c Rayner 
777 COMMERCIAL ROAD, SONDON.E Id receomoue : Agr 2216 (23 


net? 
o20 fe) 7 OY) See) ce) BPs meee) felel | 


— ask for leaflet BI/48 
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Between you 





and Boiler 





Corrosion ss separa shield of APEXIOf A No.1 
2 Ke 





BRITISH PAINTS LIMITED Apexior Division e: ee 


Portiand Road, Newcastle upon Tyne 2 3 


Adelaide © Durbar Cape Towr Calcutta § Trinidad - New York 





p oy 
COUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING 
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STUD BOLTS 


A specialised range of 
Studs, Bolts, Nuts, Sets 
and Special Parts 






They definitely resist ‘‘ Creep,’’ offer great 
resistance to embrittlement when exposed to high 
temperature stresses, and will also retain their high 
tensile strength where such conditions exist. 










Sizes range from ? in. to 3 in. dia. Larger sizes supplied 
to specific requirements. 


Technical details and Catalogue 50lts, Nuts, Studs, etc., in Bright, High Tensile Carbon 
on request and Alloy Steels are also manufactured. 
Wr MARTIN WINN LT 


DARLASTON, S. STAFFS 
Telephone: JAMES BRIDGE 2072 (5 lines) Telegrams: ACCURACY, DARLASTON 




















REAVELL ASKANIA REGULATORS 


Combustion Control for Boilers and Furnaces of all 
types, Pressure, Vacuum, Mixture and Temperature 
Regulators for Gases, Steam, Air, Liquids, 

i. ee 
GAS WORKS, COKE OVENS, BOILER PLANT, 


STEEL AND CHEMICAL WORKS AND 
INDUSTRIAL PLANTS GENERALLY. 


Write for particulars, mentioning this journal. 


REAVELL & Co., Ltd., Ranelagh Works, Ipswich. 











crc 















bricks... 











A consignment 
of M.P.25 
Insulating 
refractory bricks 
destined for 

a Midlands 


Engineering works 


. yet without them the furnaces in which they will be installed would consume the equivalent 
of an extra 65 tons of coal per annum to replace radiation heat losses and higher operational 
costs. A sound economic reason why Fosalsil Insulating bricks and M.P. Insulating refractories 
are now an accepted part of modern furnace practice. These high quality materials are designed 
to give long life and high thermal efficiency in all types of furnaces, boilers, and gas plant. 

Medium temperature insulation can also be supplied in slab form—Fosalsil Lightweight 
Slab Insulation being available in sizes up to 36” « 12”. This slightly compressible material 
possesses superlative insulating properties and is particularly suited for speedy installation over 
large wall surface areas of plated furnaces. 


MOLER PRODUCTS LIMITED COLCHESTER 











Although there 
is no better reducing 
valve than a BROADY 
—every reducing 


b:3:2eP- Go he 


REDUCING VALVES 


For Steam, Air, Water, Gas and Oil. 
Manufactured in: GUNMETAL 
CAST IRON CAST STEEL 


valve should have a 










Relief Valve—and we 
manufacture Relief 
Valves which are, in 
every way, compar- 
able to our Reducing 
Valves—so please ask us 
to quote for both. 


As supplied to the largest 
industrial and shipbuilding 
Companies in this country and 
also to the Admiralty and 


A wide selection of valves for 


ressures to 6,000 Ibs. /sq. in. 
— id . bs. /3q. In. Government Departments. 


* Also for dealing Pr om ag ; i—-—-—-—---------- a | 
with Superheat con- | WILLIAM BROADY & SON LTD. | 
— , ENGLISH STREET . HULL | 
| Grams: Broady, Hull. Telephone: Hull Central 29894 (5 Lines) | 
a ee es ee ee ee ee ee ee ee ee ee ee ee es ee ee es ee ol 


DUCTWORK 
for 
VENTILATION & 
AIR CONDITIONING 


made and erected 





and delivered 
TO ANY PART OF THE COUNTRY 
BY THORNYCROFT VEHICLES 


Phone : SOUTHAMPTON 48214 or write to 


JOHN |I. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 


EN A SE ee ee = a ane 
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TUBE 
EXPANDERS 


FOR ALL PURPOSES. 


As supplied to the Admiralty, 
British Electrical Authority, Rail- 
ways, Oil Refineries, leading Boiler 
Makers and Industrial users. 


LEADING TUBE EXPANDER 
NMIANUFACTURERS FOR OVFR 70 YEARS 

















REGO TRADE MARK 





CHARLES WICKSTEED & CO. LTD. KETTERING. Tel. Kettering 3113 SUPPLIERS TO ALL INDUSTRIES 


WATER LEVEL..... 


CONTROL 9 
PROBLEM « 


COPES HAVE THE ANSWER 


Modern boiler conditions demand efficient control methods 


Whether a two element feed water regulator or a three element 
regulator is chosen for high pressure boilers, Copes can offer suitable equipment 
with the background of over 35 years’ experience gained in the field of feed and 
water level control problems. 


- . ~ Left, 3 Element 
control unit 


>] ete oe 




















Write for | terature or ask for an Engineer to cal 


#s oO P E S Your enquiries for Desuperheaters and High and Low Water Alarms are also invited 








COPES REGULATORS LTD 


COPES REGULATORS LTD., 9, SOUTHAMPTON PLACE, LONDON,’ W.C.1. — reiechone: CHANCERY 7075 Telegrams: COPEREG (Phone) LONDON 
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LAFARGE ALUMINOUS CEMENT CO. LTD., 73 BROOK STREET LONDON W.1. Tel: MAYfair 8546 


use REFRACTORY CONCRETE 









Foundation for a blast 
furnace in Refractory 
Concrete, cast as a cylindrical boss of 


32 ft. 6 in. diameter and 9 ft. depth. 





FURNACE AND BOILER 
FOUNDATIONS 


to ensure maximum protection to the 
underlying structural foundations 


and also 
SAVE MONEY, TIME & LABOUR 


% 








vinlttahineiscimapiailes aa ateiagiia Za 


USE SECAR 250 





(an iron-free white calcium-aluminate cement * Refractory Concrete 


tor 

. : stable under load 
Super Duty and Special Conditions of :— 

up to 135§0°C) is made with 


crushed firebrick and 


Ciment Fondu. Ready 
for any purpose in 24 hours 
Write for booklet “SECAR 250”. Regd Trade Mark 


ee I ALUMINOUS CEMENT 


Reducing Atmospheres 


Resistance to Slag attack. 





i 

| 

| 

| 

| 

é . 
Higher Temperatures up to 1800°C. | 
| 

| 
Resistance to products of combustion. | 
| 

| 
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METERING 
OF 
FUEL OIL 


The Leeds Displacement Meter is 

available in sizes } inch to 1 inch 

diameter for the measurement of 
fuel oils covering the general grades from 
35 to 3,500 seconds Redwood No. 1. 








« 





: se Full details will be forwarded on application to : 
The Leed displacement eter d 
Twp. 


THE LEEDS METER CO. LTD. 
TOWER WORKS : ARMLEY : LEEDS 12 
Telephones : 63-8034 Telegrams : * HELIX, LEEDS 12”’ 


MAKE THE MOST OF smaii COAL 


with rio] 
> aiee*"S 
UNDERFEED STOKERS 


Take advantage of the millions of tons of small coal in 














ready and increasing supply which can be burnt smoke- 
lessly, with the minimum attention and the utmost 
economy. 

Bunker flow and hopper model stokers, which include 
the DUPLEX type for the efficient combustion of low 
grade coals, are suitable for boiler and furnace applica- 
tions. They are backed by the finest advisory and after 


sales service. @ Bunker Flow Stoker in a Government Building 
MAKERS of Oil Burners & Underfeed Stokers 
1-3 BRANDON ROAD, LONDON, N7 TEL: NORTH 2245/8 


dt de 4 
Ati. 50 WELLINGTON ST., GLASGOW, C2 TEL: CENTRAL 5323/4 


STOKERS LTD ond ot BIRMINGHAM - BRISTOL - CARDIFF - LEEDS - MANCHESTER - NEWCASTLE - NOTTINGHAM 
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operating direct on the relay without any amplifier circuit 





A semi-conductor photo-resistor as flame control is the brand new feature that made it possible 
to design the new CFS 

The flame control circuit, which converts the impulses from the photo-resistor, is made of sturdy 
reliable components, that 







do not ‘‘ wear out’’ or break down 


“Prsgtt: 
and replacement of such parts will not normally be required ao” 


When the plant is started, the timer of the safety relay is connected. When the flame has been 
established, ignition and timer are cut out of circuit. The safety relay will trip if ignition fails 


both when starting and in case of automatic attempts at re-starting the plant 





—a CFS unit means a maximum of security 





and a minimum of service, 





‘lease ask for literature 





AUTOMATIC CONTROLS AND EQUIPMENT 
13 Queensway, London, W.72. 
Telephone: BAYswater 9321 


LONDON - LIMITED 





